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REAL PARTY IN INTEREST 



The real party in interest is Gowan Milling Company, LLC, the assignee of the entire right, title 
and interest in the above-identified application. 

RELATED APPEALS AND INTERFERENCES 

No related appeals or interferences are currently pending. 

STATUS OF CLAIMS 

Claims 1-16 were originally filed. 

Claim 1 has been amended, claim 6 has been canceled and claims 7-16 have been withdrawn 
from consideration. 

Claims 1-5 are on appeal. 

STATUS OF AMENDMENTS 
No amendment was filed subsequent to final rejection. 



2 



SUMMARY OF CLAIMED SUBJECT MATTER 



Claim 1 is the sole independent claim under appeal and is directed to a container for a product 
intended for dissolution in a liquid. The container comprises a sealed pouch 16 made of a 
material that is soluble in the liquid, a product contained in the pouch 16 and a gas contained in 
the pouch 16 in sufficient quantity to cause the pouch to be resilient at ambient conditions (page 
9, lines 4-6; page 10, linesl-4 and 6-7; and page 10, line 14 to page 11, line 3). The gas in the 
pouch 16 is pressurized to at least 1-2 psig (page 10, lines 18-20). 

GROUND OF REJECTION TO BE REVIEWED ON APPEAL 

The sole ground of rejection to be reviewed on appeal is that of claims 1-5 under 35 USC 103(a) 
over U.S. Patent Application Publication No. 2002/0169092 to Catlin et al. in view of U.S. 
Patent No. 6,45 1,590 to Adelberg et al. 

ARGUMENTS 

For convenience, the appellants have attached as Exhibit A the drawings on file in the appellants' 
application. These drawings consist of Figures 1-3. 

Also for convenience, the appellants have attached as Exhibit B copies of the references relied 
upon by the Examiner in the final rejection of the claims. 
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The appellMits' claims specify a sealed pouch which is soluble in a liquid. The pouch contains a 
product as well as a gas pressurized to at least 1-2 psig. 

CatUn discloses a water-soluble pouch for use in a dishwasher. The pouch includes a plurality of 
sealed compartments each of which contains a substance for washing dishes. The substances in 
the different compartments can be powders, liquids, pastes or gels. In the case of a liquid, the 
respective compartment preferably comprises an air bubble. The pouch of Catlin is not 
pressurized. 

Adelberg teaches flexible, sealed enclosures which are not soluble in liquids. Please see the 
enclosure 21 in Fig. 1; the enclosure 121 in Fig. lA; the enclosures 202a-202h in Fig. 2; the 
enclosure 300 in Fig. 3; the enclosure 301 in Fig. 3 A; the enclosure 321 in Fig. 4; the enclosures 
321a-321d in Fig. 4A; the enclosure 402 in Fig. 5; and the enclosure 502 in Fig. 6. Each 
enclosure contains young plants such as 26 in Fig. 1 and a reservoir of liquid nutrient solution 
such as 27 in Fig. 1 . The enclosures may further contain gas at an unspecified pressure to impart 
a flexible mechanical resistance to the enclosures. 

In rejecting claims 1-5 over Catlin and Adelberg, the Examiner states that Catlin discloses a 
sealed pouch soluble in a liquid, a product in the pouch and a sufficient quantity of gas in the 
pouch to cause the pouch to be resilient at ambient conditions. The Examiner directs attention 
to page 15, paragraph [0181] of Catlin. The Examiner goes on to say that Catlin does not appear 
to teach that the gas in the pouch is pressurized but that Adelberg discloses the desirability of 
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introducing pressurized gas into a pouch so as to give the pouch a flexible mechanical resistance 
and thereby better protect the product therein. 

The appellants respectfully disagree with the Examiner's reasoning. The pouches of Adelberg 
are intended to accommodate living organisms (young plants) which are easily damaged. In 
order to protect these organisms, Adelberg iutroduces gas into the pouches to obtain a 
mechanical resistance which shields the organisms (please see, for example, the last sentence of 
the Abstract of Adelberg). On the other hand, the pouches of Catlin only contain inanimate 
substances such as detergents, bleaching agents, surfactants, etc. (please see, for instance, the 
paragraph bridging pages 8 and 9 of Catlin). Since these substances are not susceptible to 
damage and do not require protection, one of ordinary skill has no motivation to pressurize the 
pouches of Catlin as taught by Adelberg. 

The Board's attention is also respectfiiUy directed to the fact that tiie pouches of Catlin are 

intended to be placed in the dispensers of dishwashers. In this connection. Paragraph [01 81] on 

page 15 of Catlin states the following: 

"During the manufacture of the liquid compartment 
an air bubble is typically formed. This air bubble 
can reduce the compressibility of the pouch (emphasis 
by the appellants) and therefore the ease of closing the 
dispenser after placing the pouch therein." 

Clearly, Catlin does not wish to have the compressibility of the pouches reduced. Yet, this is 

precisely what would occur, per the teachings of Adelberg, if the Catlin pouches were 

pressurized as taught by Adelberg. Accordingly, Catlin teaches away from the appellants' 

claims. 
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The appellants also respectfully point out that the gas in the pouch of the claims is pressurized to 
at least 1 -2 psig. No pressure values are to be found in either Catlin or Adelberg so that a 
pressurization of at least 1-2 psig cannot be obvious from a combmation of these references. 

While the Examiner is of the opinion that a pressure of at least 1-2 psig is obvious because of the 
holding that the discovery of optimum or workable ranges involves only routine skill in the art, 
such holding is not applicable here. Adelberg, which is the only one of the two references to 
disclose pressurization, pressurizes in order to achieve a flexible mechanical resistance for the 
protection of young, growing plants. In contrast, the appellants pressurize, among other reasons, 
to allow a pouch to be easily passed through an opening. Please see, for example, the paragraph 
bridging pages 10 and 1 1 of the appellants' specification where it is disclosed that pouches 
become semi-rigid at a pressure level of 1-2 psig and can be manipulated through an opening 
vnth ease. Please see also Fig. 3 of the appellants' drawings in which a pouch 16 of the 
invention is being passed through an opening 22 of a container 20. As stated in Imes 17-20 on 
page 1 1 of the appellants' specification, while the opening 22 has a diameter approximately 
equal to that of the pouch 16, the pouch 16 can be introduced relatively easily simply by pushing 
it through. 

Inasmuch as the appellants pressurize for at least one reason not disclosed by the prior art, the 
appellants pressure of 1-2 psig cannot be obvious because one of ordinary skill is unaware of 
why the appellants are pressurizing. It is clear that one of ordinary skill cannot discover 
optimum or workable pressure ranges if the reason or reasons for pressurization are unknown. 
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In view of the foregoing, it is respectfully requested that the rejection of the claims be reversed in 
its entirety. 



Respectfully submitted, 




Gavin Milcz^ek-Desai 
Registration No. 45,801 

(520) 770-8716 Telephone 
(520)770-2235 Fax 
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CLAIMS APPENDIX 



1 . A container for a product intended for dissolution in a liquid, comprising: 

a sealed pouch made of a material that is soluble in said liquid; 
a product contained in the pouch; and 

a gas contained in the pouch in sufficient quantity to cause the pouch to 
be resilient at ambient conditions, wherein said gas is pressurized to at least 1-2 psig. 

2. The container of claim 1 , wherein the liquid is water, the material is water soluble and the 
gas is air. 

3. The container of claim 2, wherein the pouch is made of polyvinyl alcohol. 

4. The container of claim 2, wherein the product is a powder. 

5. The container of claim 2, wherein the product is a liquid. 
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EVIDENCE APPENDIX 



EXHIBIT A 

Figures 1-3 on file in the appellants' application. 



EXHIBIT B 

References relied upon by the Examiner in the final rejection of the claims: 

1 . U.S. Patent Application Publication No. 2002/01 69092 to Catlin et al. 

2. U.S. Patent No. 6,45 1 ,590 to Adelberg et al. 
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ABSTRACT 



A water-soluble pouch suitable foe use in mactuDB dish- 
washing and which comprises a phirality of compartments in 
generally superposed or superpasable relationship, each 
conisining one or more detergent active or auxiliary com- 
ponents, and wherein the pouch has a volume of from about 
5 to about 70 ml and a longitudiual/transveise aspect ratio in 
the rangp from about 2:1 to about 1:8, preferably from about 
1:1 to about 1:4. The water-sohible pouch allofws for opti- 
mum delivery of dishwashing detergent. A process for the 
manufactuce of multi-compartment pouches and a pack to 
contain the pouches are also disclosed. 
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DETERGENT PRODUCTS, METHODS AND 
MANUFACTURE 

TECHNICAL FIELD 

[0001] The present invention is in the field of dishwash- 
ing, in particular it relates to a water soluble mulli-CMmpact- 
ment pouch adapted to fit the dishwasher dispenser and to 
deliver product into the pte-wasfa, main wash and/or post- 
rinse cycles of Ibe dishwashing machine. The pouch con- 
tains a cleaning composition for release on dissolution of the 
pouch. The invention also relates to a process for the 
raanufactute of the pouches and lo a padc far the storage, 
distribution and difrpky of the pouches. 

BACKGROUND OF THE INVENTION 

[0002] Unilised doses of di^washing detergents are found 
to be more altiacttve and conveoieDt to soioe consumers 
because they avoid the need of the consumer to measure the 
product tbeieby giving rise to a matt precise dosing and 
avoiding waste&l oveidosing oc uaderdosing. For this rea- 
son automatic di^wasbing deleigent products in tablet foim 
have become very popitlar. Detergent products in pouch 
fbnn are also known in the art, they have (be advantage over 
tablets of avoiding the contact of the consumer fiiigers with 
the dishwashing composition which may contain bleach 
and/or other irritant subsiances. 

[00031 auiamatic dishwashing process usually 

involves a initial pie-wash cycle, main-wash cyck and 
several hot rinse cydes. Better peifonDanoe is obtained 
when the detergent is delivered at the beginning of the 
main -wash cycle than when the detergent is delivered in the 
prc-wash cycle since it can be lost with the initial water. Id 
laundry washing machines the detergent can be placed in the 
drum or in the dispenser, however, in dishwashers the 
dete^ent is generally delivered into the main wash via the 
dispenser to avoid premature dissolution io the pie-wash. 
The amcHint of detergent is therefore limited by the volume 
of (he dispenser. Dispensers vary in vohime and shape &om 
manufacturer to manufacturer. In the case of detetgent in 
loose form (i.e., powders, paste and liquids), the volume of 
the di^enser is a decisive factor. In the case of unit dose 
forms, such as tablet, the geometry and shape of the dis- 
penser plays also a very important rote. 

[0004] Tablets can be designed to liave a size and shape 
which fit all machines. One of the drawbacks of detergent 
tablets is the fact th^ their manafacturii^ process requires 
the additional step of powder compaction. This decreases 
enzyme activ^y and slovra down the dissolution rate of the 
ingredieiris formii^ the tablet, or requires the use of com- 
plex and expensive disintegrant systems, or makes k difiScult 
to achieve differential dissolution of the detergent active 
ingredients. 

[0005] Some detergent ingredients used in dishwashing 
detergent compositions are liquids. These liquid ingredients 
can be difficult or costly to include in a solid detergent 
composition. Also, certain ingredients are preferably trans- 
ported and supplied to detergent manufacturers in a liquid 
form and require additional, and sometimes costly, process 
steps to enable them to be included in a solid detergent 
oompcsdtitHi. An exaniple of these deleigent ingredients is 
sur&ctant, especially nonkinic surfactant which are typically 



liquid at room temperature or are typically transported and 
supplied to detergent manufacturers in liquid form. Another 
example is organic solvents. 

[0006] Cuirent methods of incorporating liquid ingredi- 
ents into solid delei^ent compositions include absorbing the 
liquid ingredient onto a solid carrier, for example by mixing, 
agglomeration or spray-on terfiniques. Typically, solid 
detergent compositions comprise only low amounts of these 
liquid detergent ii^redienls due to the difSculty and expense 
of incorporating these liquid ingredients into a solid deter- 
gent. Furthermore, the incorporation of liquid ingredients 
into solid detergent compositions can impact on the disso- 
lution characteristics of the composition (for example as the 
result of fonniag surfactant gel phases), can increase the 
moisture pick-up by water senskive ingredients and can also 
lead to problems of flowability. It would be advantageous to 
have a detergent composidoi: which allows the different 
ingredients lo be in their natural state i.e., liquid or solid. 
This would facilitate the manufacturing process, increase the 
component stability and fiirthenuore aUow the delivery of 
liquid ingredients prior or post to the delivery of solid 
ingredients. For example differential dissolution of active 
ingjedicnts would be beneficial in the case of enzyme/bleach 
compositioDS to avoid oxidation of enzymes by the bleach in 
the dishwashing liquor. It would also be advantageous to 
separate bleach Etom perfume. 

[0007] Another factor that can contribute lo the inefScient 
delivery of actives to the wash, in the case of tablets, is the 
need for adding carrier materials, as for example porous 
materials able to bind active liquid materials, bindern and 
disintegrants. In particular, ibe incorporation of liquid sur- 
factants to powder form detergent compositions can raise 
considerable processing difficulties and also the problem of 
poor dissolution through the formation of surfactant gel 
phases. 

[0008] There is still the need for a multi-compartment 
unitised dose foim capable of fitting the di^nsers of 
different dishwashing machine types and which allows for 
the simiiltaaoous delivery of incompatible ingredients and 
ingredients in different phyacal fonns. Tlieie is also need for 
a simplified mamifactnring process for multi-compartment 
pouch production and foe multi-oompartment pouches with 
improved strength, hmdling and dissolution characteristics 
as well as excellent aesthetics. 

[0009] The most common process for making water- 
soluble pouches with products such as cleaning products is 
the so-called vertical form-fill-sealmg process. Hereby, a 
vertical mbe is formed by folding a flhn. The bottom end of 
the tube is scaled to give rise to an open pouch. Ibis pouch 
is partially filled allowing a head space whereby the top part 
of the open pouch is then subsequently sealed together to 
close the pouch, and to give rise to the next open pouch. The 
first pouch is subsequently cut and the process is repeated. 
The pouches formed in such a way usually have pillow 

[0010] A second known process for makiiig pouches is by 
use of a die having a series of moulds and formii^ &om a 
film, open pouches in these moulds, which can then be filled 
and sealed. Tbis method uses the pouch film material more 
eScienUy and the process has mote flexibility in lerms of 
pouch shapes and ingredients used. However, the process 
has limited suitability for industrial application, because it 
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cannot produce large quantities of pouches (per time unit), 
in an easy aod efficieQt manner. 

{0011] A third process proposed is the formation of 
pouches in moulds piesenl on the surface of a cbcular diuio. 
Hereby, a film is circulated over the dnim and pockets aie 
formed, whicb pass under a fllling macbine to fill the open 
pockets. The filling aod sealing needs to tale: place at the 
highest poiot (top) of the circle described by ibe dnim, e.g. 
typically, filling is done just before the rotating drum starts 
the downwards circular motion, aod sealing just after tfae 
drum starts its downwards motioa. 
[0012] One problem associated with the vertical filling 
machine is that the process is not very efScient: the process 
is intermittent and very slow, for example due to process 
speed changes from One step to the aext step, and each pouch 
fonnation step result typicaUy only in one string of pouches 
in one dimensioii; thus, only a limited amount of pouches 
per minute can be fanned. Moreover, large quantities of film 
are used per product dose, because the method does not 
allow complete filling of the pouches, there is a sub^antiaL 
seal along the vertical dimension of each pouch, and the 
method does not allow stictching of the film. Also, there is 
not much flexibility in shapes of pouches formed. 

[0013] Ftobtems associated with the second process usiiog 
a die with moulds inchide also the fact that the process is 
intermittent (or an indexing process), and that the process is 
slow and involves acceleration and deceleration, which 
reduces the overall speed and moreover, causes piuduct 
spillage out of the open pouches. Also, the output of this 
process is not very high ^ler time unit). 
[0014] The circular drum process overcomes some of tbe 
disadvantages of these processes because it does not entail 
speed changes (no acceleration/deceleration), it can readily 
provide pouches arranged in two dimensions and the shape 
of the pouches can be varied to some extent. However, 
spillage from the pouches can be quite stdistantial, due to the 
circular movement, whicb causes product to spill onto tbe 
sealing area, and this can cause problems with sealing 
(leaking seals). Also, the process does not allow the pouches 
to be filled completely, because ^le spillage is then even 
mote of a problem. Also, this process has even more 
significant problems when used for liquid products, which 
are more likely to cause large spillage, due to the circular 
motion. Moreover, tbe filling and sealing has to be done 
around the highest point of tfae circular path of the drum, 
tiiereby hugely reducing the overall qxed and the output of 
the pouch formation process. 

[0015] All the known processes, moreover are designed 
primarily for makitig sir^ compartment pouches. There is 
still need for a process to make multi-campartment water- 
soluble pouches -wbMi overcome the above issues, namely 
a continuous process, with a fast production rate and which 
minimize the amount of film used for each pouch. There is 
also a need for a process of maldng multi-compactment 
water-soluble pouches having improved strength and 
adapted for use in machine dishwashing. 

SUMMARY OF THE INVENTION 

[0016] According to a first aspect of the present invention, 
there is provided a machine dishwashing product in the form 
of water-soluble pouch. The pouch compiises a plurality of 



compaitments in generally superposed or supetposable rela- 
tionship, for example, the plurality of compartments can be 
synimetrically arranged one above another, side by side 
(such that they can be folded into a superposed relationship) 
or any other convenient disposition provided that the com- 
partments are superposable in use. Each compartment con- 
tains one or more detergent active components or detergent 
auxiliaries. Water^sohible pouches comprising a plurality of 
compaitments are herein referred to as multi-oompaitment 
pouches. Mvlti-compartment pouches in which the compart- 
ments are in a superposed relationship are especially advan- 
tageous when one or more of the compartments comprise a 
moisture sensitive ingredient, because the compartment 
comprising a moislure sensitive ingredient can be placed in 
intermediate or bottom layeis and thus they have less surface 
area eiqxised to the snnounding environment, therefore 
reducmg the possibility of picking up moisture bom the 
surroundings. 

[0017] The pouch preferably has a volume of &om about 
5 to about 70 ml, preferably &om about 15 to about 60 ml, 
more preferably fitom about 18 to 57 ml, and a longttudinaV 
transverse aspect ratio in the rang? from about 2:1 to about 
1:8, preferably firom about 1:1 to about 1:4. The longitudinal 
dimension is defined as the maximum height of the pouch 
when the pouch is tying on one of the bases which has tbe 
maximum fiiotpiint witli the pouch compartments super- 
posed in a longitudinal direction, i.e. one over another, and 
under a static toad of about 2 Kg. The transverse dimension 
is defined as the maximum width of the pouch in a plane 
perpendicular to the longituddoal direction imder the same 
ooDditions. These dimensions are adequate to fit tbe dis- 
pensers of the majority of disbwasherSv Althou^ tbe ^ape 
of the pouch can vary widely, in order to maximise the 
available vohime, preferred pouches have a base as similar 
IS possible to the footprint of the majotity of the dispensers, 
that is generally rectangular. 

[0018] In one embodiment tbe phirality of compartmenls 
of the water-soluble pouch are in generaUy superposed 
relationship and tfae pouch comprises upper and lower 
generally opposing outer walls, a skirt-like side walls, 
forming the sides of tbe pouch, and one or more internal 
partitioning walls, separating different compartments bom 
one another, and wherein eadiof said upper and lower outer 
walls and skirt-like side wall are formed by themofoiming, 
vacuum forming or a combination theteof. 

[0019] Thtis, according to another aspect of the invention 
there is provided a machine didiwashing product in the form 
of a water-soluble pouch ocsnprising a plurality of compart- 
ments in generally superposed relationship, each compart- 
ment containing one more detergent active or auxiliary 
components, wherein the pouch comprises upper and tower 
generally opposing oute t walls, a skirt-like side wall and one 
or more internal paititiooing walls, and wherein each of said 
upper and lower outer walls and said skirt-like side wall are 
formed by thermofonning, vacuum forming or a combina- 
tion thereof. 

[0020] In a piefened embodiment each internal partition- 
ing wall of the watcr-sofaibte multi-compartment pouch is 
secured to an outer or side wall of the pouch aking a single 
seal line or to both an outer and a side wall of the pouch 
along a plurality of seal lines that ace at least partially 
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non-overlapping. Preferably each partitioning wall is 
secured to one or more outer or sides wall by beat or solvent 
sealing. 

[0Q21] In especially prefened embodiments at least one 
internal partilionii^ wall of the mnlli-oompartment pouch is 
secured to an upper or lower outer wall along a fiist 
continuous seal hue and one or both of said outer wall and 
said paititioaing wall are secured to tbe skirt-like side wall 
along a second coDtinuous seal line and wherein the seal 
lines in the case of heat seals are essentially non-overlapping 
and in the case of solvent seals are at least partially nan* 
overlapping. 

[0022] NoQ-ovedapping seal lines are particularly advan- 
tageous in the case of multi'Compartment pouches made by 
a process involving several non<simuhaneous lieat sealing 
steps. Wthout wishing to be bouod by theory, it is believed 
that the heat seal mechanism Involves the step of water 
evaporation from the film, therefore it is very difScuU to 
achieve a good overlapping seal ttoless tbe two seals are 
formed simultaneously. Heat sealing is preferred in cases in 
which tbe pouches are filled widi water sensitive oompo- 
nents. Solvent sealing can reduce processing cost, can 
produce stronger seals and can mate the process faster. 
Partially non-overlapping seals allow for the superposition 
of a plurality of compartments of di&ient sizes. 

[0023] Preferably, at least one iatemal partitioning wall of 
the multi-compailment pouch is secured to the upper outer 
wall Hong a first seal line defining the waist line of the 
skirt-like wall and wherein the second non-overlapping or at 
least partially non-overlapping seal is preferably off-set 
below tbe waist lioe-deflnii^ seal line in the direction of the 
lower outer wall. The skirt-like side wall is also preferably 
slightly gathered or puckered in Che final pouch to provide a 
mattress-like ^pearasoe. 

[0024] Thus, according to another aspect of the invention, 
there is provided a machine dishwashing product in the form 
of a water-soluble pouch comprising a plurality of compart- 
ments in generally superposed relationship, each compart- 
ment containing one more detergent active componenls, 
wherein the pouch comprises upper and lower generally 
opposite outer walls, a skirt-like side wall and one or more 
internal partitioning walls wherein at least one internal 
partitioning wall is secured to an upper or lower outer wall 
along a first seal line and one or both of said outer wall and 
said partitioning wall an secured to the skiit-like side waJl 
along a second seal line and wherein the seal Unes are at least 
partially non-ovetlapping. 

[0025] In another embodiment the water-soluble pouch 
comprises a plurality of oompartments in side-by^ide but 
generally superposable relationsfaip {for example, tbe com- 
partments can be folded over each oiber). The pouch com- 
prises upper and lower generally apposing outer walls, one 
or more skirt-like side walls and one or more external 
partitioning walls, and wherein each of said upper and lower 
outer walls and ^drt-like side walls aie formed by (heimo- 
forming. vacuum forming or a combination thereof. 

[0026] In one embodiment at kast one of the plurality of 
compartments of tbe water-soluble pouch comprises a pow- 
der or densified powder composition. Tbe powder compo- 
sition usually comprises traditional solid materials used in 
dishwashing detergent, such as builders, alkalinity sources. 



enzymes, bleadies, etc. The powder composition can be in 
the form of dry powder, hydrated powder, agglomerates, 
encapsulated materials, extcudates, tablets or mixtures 
thereof. It is also uscfiil to have water-soluble pouches with 
several compartments comprising different powder compo- 
sitions, usually compositions in different compartments 
comprise incompatible actives or actives which need to be 
delivered at different times of the dishwashing process. It is 
advantageous to have bleach and enzymes in different 
compartments. 

[0027] In a preferred embodiment at least one of tbe 
powder compartments comprises particulate bleach. The 
bleach is preferably selected from inorganic peroxides inclu- 
sive of perborates andpetcaibonates, organic peradds inchi- 
sive of pFcfonned monopcroxy cartx)xylic acids, such as 
pbtbaloyl amido peroKy hexanoic acid and di-acyl perox- 
ides. 

[0028] In tbe case of powder compositions differential 
dissolution can be obtained, for example, by varying the 
degree of powder compression and/or particle size of the 
powder compositions in tbe same or difierent compartments. 
Another way to djtain differential dissolution is to use 
water-soluble films of different thickness or difierenl degree 
or rale of solubility under in-use conditions. Film solubility 
can be controlled by for example pH, temperature, ionic 
strength or any other means. Bor purposes of achieving 
phased or sequential delivery of detergent actives, it is 
preferred that each of the compartments of tbe pouch have 
a different disintegration rate or dissolution profile under 
in-use conditions. 

[0029] In another embodiment at least one of the plurality 
of (ximpartments of the water-soluble pouch comprises a 
iiipiid composition, Tbe liquid compcsitioiis comprise tra* 
ditional liquid materials used in dishwashing detergents, 
such as oon-ionic surfactants or the organic solvents 
described bereinbelow. In preferred embodiments tbe liquid 
composition comprises deteigeacy enzyme. Especially use- 
fiil are waler-soiuble pouches having one compartment 
comprising a liquid composition and another compartment 
comprising a solid compositioo. In the case of liquid com- 
positions, especially liquid compositions enclosed within a 
secondary pack, it is desirable to have a water content in the 
composition similar io the water content in tbe fihn in order 
to avoid transfer of water bam one to another. In cases in 
which die content of water is bwer in the composition than 
in the film, water can migrate from the film to the compo- 
sition maldng the water-soluble pouch brittle. For similar 
reasons, it is also desirable to have a similar amount of 
plastidsei in the composition and in the film. 
[0030] In another embodiment at least one of the plurality 
of oompartments of the water-sohibiA pouch comprises a 
composilion in the fonn of a paste. The multi-compartment 
pouches can also include compositions in the form of a gel 
or a wax. 

[0031] In preferred embodiments at least one of the pht- 
rality of compositions of the water-soluble pouch comprises 
an otganic solvent system compatible with the water-soluble 
pouch. The organic solvent syidem can simply act as a liquid 
earlier, but in preferred compositiDas, the solvent can aid 
removal of cooked-, baked- or bumt-on soil and thus has 
detergent functionality in its own r^t. The organic solvent 
system (comprising a single solvent compound or a mixture 
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of solvent compounds) preferably has a volatile organic 
conteot above 1 nun Hg and more preferably above 0.1 mm 
Hg of less than about 50%, preferably less than about 20% 
and more preferably less than about 10% by weight of the 
solvent system. Herein volatile Mganic content of the sol- 
vent system is defined as the content of organic components 
in the solvent system having a vapor pressure higher than the 
prescribed limit at 25° C. and atmospheric pressure. 

[0032] The organic solvent system for use herein is pref- 
erably selected &om organoamine solvents, inclusive of 
alkanolamines, alkylamines, aUcyleneamines and mixtuies 
thereo:^ alcoholic solvents bdvsive oC aromatic, aliphatic 
(preferably C^-C^o) cyclo aliphatic alcohols and mix- 
tures thereof; glycols and glycol derivatives iaclasiv« of 
C -Cj (poly)a]kyleDe glycols, glycol ethers, glycol esters and 
mixtures thereof; and mixtures selected from organoamine 
solvents, alcoholic solvents, glycols and glycol derivatives, 
In one preferred embodiment the oi^anic solvent comprises 
oi^Doamiae (especially alkanolamine) solveot aod glycol 
ether solvent, preferably in a weight ratio of from about 3:1 
to about 1:3, and wherein the glycol ether solvent is selected 
from etbyleoe glycol moDobutyl ether, diethylene glycnl 
monabutyl ether, ethykae glycol monomethyl ether, ethyl- 
ene glycol monoethyl ether, djetbylene glycol monomethyl 
ether, diethylene glycol monoethyl ethei, {vopylene glycol 
monobutyl ether, and mixtures tbeieof. Ftcferidily, the gly- 
col ether is a mixtiue of diethylene glycol monobulyl ether 
and propylene glycol butyl ether, espedally in a weight ratio 
of from about 1:2 to about 2:1. 

[0033] There is also provided a method of washing dish- 
wareAabkware in an automatic dishwashing machine using 
Che machine dishwashing product descc3>ed herein. Hk 
method is suitable for simultaneous or sequential delivery of 
detergent actives into one or more of the {tre-wash, main- 
wastt or riiBC cycles of the washing machine but is espe- 
cially suitable for delivery in the main-wash or rinse cycles. 

[0034] Accotdiog to another aspect of the present inven- 
tion, there is provided a process for i^^^jng a water-soluble 
pouch. The pouch is sait^le for useln iiiachine washing, 
including laundry and dishwa^ing, and comprises a plural- 
ity of compartments in generally superposed or superposable 
lelationsh^, each comprisi:^ a detergent active component. 
The process com{ffising the steps of: i) forming a first 
moving web of filled and optionally sealed pouches leleas- 
My mounted on a first moving (preferably rotating) endless 
surface; ii) fomiii^ a second moving web of filled and 
sealed pouches releasably mounted on a second moving 
(preferably rotating) endless surface; iii) superposing and 
sealing oi securing said fiist and second moving webs to 
form a superposed and se«led web; aiul iv) separating said 
supeiposed and sealed web into a phirality of water-soluble 
multi-oompaitmentpoucbes. In a pieferfed embodiment, the 
second moving endless surface moves ia syocbionisqi with 
said first moving endless surface. Tbb facilitates to carry out 
the process in a continuous manner. 

[0035] The first web of filled open pouches can be closed 
with any web closure means, such as for example a film of 
pouch fonniag material but in a preferred embodiment is 
preferably closed with the second web of pouches, this 
avoids the use of an extra layer of film. Ihe web closuie 
means preferably moves in synchronism with the &5t end- 
less surface and the first web of open pouches monnied 



theieon. In preferred embodiments the second web of 
pouches is inverted prior to the closure of the first web of 
open pouches, this being preferred fiom the view point of 
facilitating the superposition on web-sealing process. 

[0036] The first moving web of open poaches can be 
formed, for example, by feeding a water-soluble film to a die 
having a series of moulds. The mouldis can be of any 
convenieot size and shape, preferred for use herein being 
rectangular moulds having a footprint adequate to fit the 
majority of dishwasher di^nsers. Apart from being advan- 
tageous for dispenser fit, rectangular pouches inherently 
have regions of difbieot film thickness on the film and this 
can contribute to improve the dissolution profile of the 
pouch. 

[0037] The open pouches can be formed using thecmo- 
fonning, for example by heating the moulds or by applying 
heat in any other known way such as blowing hot air or using 
heating lamps. If desired, vacuum assistance can be 
employed to help drive the film into the mould. Open 
pouches can alternatively be formed by vacuum-forming, in 
which case heat assistance can be p-ovided to facilitate the 
process. In general thermoforming is primarily a plastic 
deformation process while vacuum-forming is primarily an 
elastic defotmatioo prooess. The two tedmiques can be 
combined Co produce pouches with any desired degree of 
elasticity/^lastidty, 

[0034t] The firsC web of open pouches is preferably fonned 
on a first rotating endless surface, this surface being pref- 
erably horizontal or substantially horizontal during the fill- 
ing of the pouches, 

[0039] Thus, accordii^ to another aspect of the present 
invention there is pnmded a process for mald^ a water- 
soluble pouch and which comprises a phiniEty of ctwupart- 
ments in generally superposed relationship, each comprisii^ 
a detergent active or auxiliary component, the process 
comprising the steps of forming and filling a movii^ hori- 
zontal Or substantially horizontal we* of open pouches 
releasably mounted on a first moving endless surface and 
closing the web of open pouches with a superposed moving 
web of pte-fotmed, filled and sealed pouches movii^ in 
syachronism therewith. The first endless surface is prefer- 
ably moving in continuous hoiizontal or substantially hori- 
zontal motion and preferably in continuous horizontal rec- 
tilinear motion dnting the step of filling the first moving web 
of open pouches. 

[0040] In preferred embodiments, (he first open web of 
open pouches is filled by means of a product filling station 
comprising means fior filling quantities of one or more 
product feed streams into each of the open pouches. Pref- 
erably this filling station is arranged to move in synchronic 
with the first web of open pouches during filling step, 
thereby avoiding any acceleration/deceleration of the open 
pouches during filling and consequent spillage of detergent 
and contamination of Ihe sealing area. The horizontal rec- 
tilinear movement of the first web of open pouches allows 
fall or more compleee filling of the open pouches giving rise 
to a better utilisation of the film. Alteniatively, the filling 
station can be stationary. 

[0041] The detergent product can be deUveied into each of 
the open pouches through individual dosing or dispensing 
devices having a siiigle feedei or means for supplying a 
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single product feed stream, this being preferred in cases 
where a single premixed composition is to be delivered into 
the pouch. In the case of multi oomponent liquid composi- 
tioDs, each pouch can be Med by means of multiple feeders 
or means for supplying a plurality of product feed streams, 
each feeder delivering a different liquid composition (or 
component thereof), so as to avoid the need for a premixing 
step. In the case of multi component powder compositiorE, 
again each pouch can be filled by tneaBS of multiple feeders, 
each one deiivering a powder composition (or component 
thereof) so as to form distinct layeis of product. In the case 
of powder compositions it is advantageous to have a mask- 
ing belt having an orifice of tbe same size or slightly smaller 
than the aperture of the opea pouch, in order to avoid seal 
ooQtamination. 

[0042] The first web of open pouches can be optionally 
closed and sealed with film after filling and prior to super- 
posing and sealing the second moving web of pouches. The 
second web of pouches can be made separately but io 
prefeired embodnnents the second web of pouches is hori- 
zontal or substantially hoiizontal during the filling of the 
pouches. In a preferred embodiment the step of filling the 
second moving horizontal web of open pouches is aocom- 
plisbed using a second product filling station moving io 
syncbiODism with the second endless surface. In one 
embodiment, the filling station comprises means for deliv- 
eiing a plurality of product feed streams, as io the case of the 
£Uing station for the first web of open pouches described 
hereinabove. Wheie the first web is itsefe sealed with film 
prior to superposing the two webs, the two webs may if 
required be secured to one aiwtber along a discontinuous 
seal hne. 

[0043] Although each of the first and second endless 
surfaces and the corresponding web of pouches can be 
adapted for movement in either a horizontal rectilinear or 
curvilinear manner during filling of the pouches, preferred 
herein is a process wherein the first endless sur&ce is 
moving in horizontal rectilinear motion during the step of 
fining the first moving web of open pouches and wherein the 
second endless surface is moving in substantially horizontal 
rectilinear or curviliQear motion during the step of filling the 
second moving web of open pouches. 

[0044] Preferably the second endless surface rotates in a 
direction counter to the first endless surface. 

[0045] The pouches of the second web are also prefer^Iy 
covered, closed and sealed with film closure nteans after 
fiSing and prior In superposing on the first vreb of pouches 
and sealing of the two webs. Piefeired for use herein is heat 
seaHsg, that can be done by any known medium, for 
example direct application, infra-red, ultrasonic, radio fre- 
quency, laser. Solvent sealing can alternatively be used 

[0046] The web of two compartment pouches formed in 
this way is thereafter divided into individual pouches, for 
example by cutting means known per se. Preferably, the 
pouches are produced with a constant pitch at a constant 
speed, this can facilitate the automation of the padcagii^ 
process. Although the process described herein above is 
directed to the mamifacture of dual-compartment pouches, 
multi-compartment pouches with mote than two compart- 
ments can be manuf achired in a similar manner, for example 
by superposing and sealing three or more web of pouches. 



Also very useful for use herein being multi-compartment 
pouches in which at least one of the compartments is 
horizontally divided into a plurality of compartments. 
[0047] According to another process aspect, there is pro- 
vided a process for making a water-soluble pouch suitable J 
for use in macbioe washing, includit^ laundry aod dish- 
washing and which comprises a phiral^y of compartments in 
generaUy sttpeiposed or superposable relationship, each 
compartment comprises a detergent active or auxiliary com- 
ponent, the process comprising the steps of: 

[0048] a) forming aod partially filling a moving web 
of open pouches releasably mounted on a moving 
endless sut&ce, the partial filUng being such as Io 
leave sufficient space for the formation of a second 
Compartment in the same mould; 

[0049] b) closing and sealing said moving web viith 
web dosure means moving in synchronism there- 
with whereby the web closure means is intrcxfaiced 
into the partially filled pouches so as to form a 
phiiality of closed and superposed open compart- 
ments; 

[0050] c) filling, closing and sealing the superposed 
open compaitmeDts by means of a second web 
closure means moving in synchronism with said 
moving web; and 

[0051] d) separating said web into a plurality of 
walerisoluble multi-compartment pouches. 

[0052} In the above process the formation of multi-com- 
par tmeat pouches requires only one moving endless surface, 
which can be beneficial from the capital cost point of view. 
Each pouch is formed in a single mould. After the web of 
open pouches is formed, each open pouch is partially filled, 
closed and sealed to give rise to a second open compartment, 
which is itself then filled, dosed and sealed. In a preferred 
embodiment the sealing steps are undertaken by means of 
solvent sealing. 

[0053] The term "filling" as used herein includes both 
"partial" and "complete" filling of a pouch or compartment 
thereof. An open pouch or compartment is considered to be 
completely filled, when the product fills at least about 90% 
of the volume of the open pouch or compartment. "Partial" 
filling is construed accordiiigly. 

[0054] In a sli^tly modified version of this process, the 
sealing step is undertaken at a later stage of the process. 
Thus, according to this aspect, there is provided a process for 
maldng a water-soluble pouch suitable for use in machine { 
washing, including laundry and dishwashing and which ' 
comprises a plurality of compartments in generally super- 
posed or superposable relationship, each comprising a deter- 
gent active or auxiliary component, the process comprising 
the steps of: 

[0055] a) Sliming and partially filling a moving web 
of open pouches releasably mounted on a movii^ 
endless surface; 

[0056] b) closing said moving web wid] web cbsure 
means moving in synchronism therewith whereby 
the web closiire means is introduced into the partially 
filled pouches so as to form a plurality of dosed and 
superposed open compartments; 
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[0057] c) Ming and closing the sapeiposed open 
compaitmenls by means of a seoomd web closure 
means moviog in syocbrosism with said moving 

[0058] d) sealing said web and said first and second 
web closuie mean^ and 

[0059] e) separating said web into a plurality of 
water-soluble multi-corrrpartment pouches. 

[0060] In a preferred execution of this process, the sealing 
step is undertaken by means of ultrasonic sealing. 

[0061] In another vatisUion on this approach, the web of 
open pouches in step (a) is filled, either partially or com- 
pletely, with a first composition comprising a detergent 
active or auxiliary and thereafter either the composition is 

I densified or the pouch enlaced to provide sufficient space 
for the fiirmationoflhe second compartment. In the case of 
a powdei compositian, densification can be achieved by 
compaction, tapping, stamping, vibrating, etc, densificalioii 
being preferably such as to provide a bulk density increase 
of al least about 5%, preferably at lea^ abofut 10%, and 
especially al least about 20%, more preferably at least about 
30%, The final bulk density is preferably at least about 0.6 
S^cc, more preferably at least about 0,8 g/ec, mote especially 

I at least about 1 g/cc. Means for edai^ement of the pouch 
includes meaiis for altering the size or vohirne of the mould, 
for example, a moveable floor section, an insert of variable 
size or volume, etc. 

[0062] In alternative executions, tbe superposed open 

compartments can also be formed after tbe step of closii^ 
and sealing the movii^ web of open pouches. Thus, accord- 
ing Co a furUier process aspect, there is provided a process for 
I naaldng a water-soluble pouch which comprises a plurality 
' of cbnipaiCments in generally superposed gr supetposable 
relationship, each comprising a detergent active or auxiliary 
component, tbe process comprising the steps of: 

[0063] a) forming and filling a moving web of open 
poucties reieasably motmted on a moving endless 
surface; 

[0064] b) closing and sealing said moving web with 
web closure means moving in syrKhionism there< 
with so as to form a plurality <k clflsed compart- 

[00(5] c) forming a recess within some or all of tbe 
cbsed compartments formed in step (b) so as to 
generate a plurality of open comparlmenls super- 
posed above the closed compaitments; 

[0066] d) filling, dosing and sealing the superposed 
open coa>partments by means of a second web 
closuie means moving in synchronism with said 
moving web; and 

[0O67] e) separatii^ said web into a plurality of 
water-soluble multi-ooEnpartment pouches. 

[006S] Again in a slightly modified version of this process, 
the sealing step is undertaken at a later stage of the process. 
Thus, according to yet another prtx%ss asfKCI, there is 
! provided a process forjnaking^a water-soluble poiicb and 
which comprises a plunJity of compartments m generally 



superposed or saperposable relationship, each comprising a 
detergent active or auxiliary component, the process com- 
prising the steps of; 

[0069] a) forming and filling a moving web of open 

pouches reieasably mounted on a moving endless 

surface; 

[0070] b) closing said moving web with web closure 
means moving in synchronism therewith so as to 
form a plurality of closed oompartmenis; 

[0071] c) forming a recess within some or all of the 
closed compartments foraed ia step (b) so as to 
generate a plurality of open compartments super- 
posed above the closed compartments; 

[0072] d) filliitg and closing the superposed open 
compartments by means of a second web closue 
means moving in synchioaism with said moving 
web; 

[0073] e) sealing said web and said first and second 
web closure means; and 

[0074] f) separatirig said web into a plurality of 
water-soluble multi-compartment pouches. 

[0075] For purposes of forming the recesses, the closed 
cotnpartments can be subjected to a powder compression or 
compaction stage as described above with, if necessary, 
means such as vent holes being provided in ihe web to 
enable venting of air from the compressed compartment: 
[0076] In all these process aspects, ihe endless surface is 
preferably moving in contiimoixs horizontal or substantially 
horizontal, preferably rectilinear, motion during the steps of 
filling the open poucties and superposed open compartments 
of the moving web. Alternatively, the motion can be inter- 
mittent, although is less preEeried. It is also piefetred that the 
steps of filling are accomplished using product filling station 
moving in synchronism with the endless surface. Suitably, 
the product filling station can o(HUptise means for filling 
quantities of a plurality of product feed streams mto each of 
said oompartmenis. 

[0077] Preferably, the multi-compartment pouches formed 
according to any of the prooesscs described herein comprise 
a plurality of compartments containing a powder composi- 
tion and aphiraUty of comparunents containing a liquid, gel 
or paste composition. It will be tmderstood moreover that by 
the use of appropriate feed stations, it is possible to manu- 
facture multi-compartment pouches incorporating a number 
of different or distinctive powder compositions and/or dif- 
ferent or distinctive liquid, gel or paste compositions. This 
can be expecialiy valuable for manufacturing unit dose 
forms displaying novel visual and/or other sensorial effects. 
[0078] Thus, in another process aspect, there is provided a 
process for Sinning a plurality of multi-compartment 
pouches in a multiplicity of sensoriaUy distinctive groups, 
the process comprising filling each of a multipticity of 
compartmental groups with a corresponding sensoriaUy dis- 
tinctive composition, whereby the resulting groups are dis- 
tinctive in tenns of colour, dwpe, size, pattern or omameni, 
or wherein the groups aie distinctive in terms of providing 
a unique sensorial signal such as smell, sound, feel, etc. 
[0079] The present invention also provides a display pack 
comprising an outer package such as a see-through con- 
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tainer, for example a traijspacent or tcanslucent carlOD or 
botUe which cootatos a plurality of water-soli^e pouches or 
other unit doses of cktergexit product in a mlUtiplicily of 
visually or otiierwise sensorially distinctive groups. By 
visually distinctive herein is meant that the groups can be 
disEii^ished in terms of shape, colour, size, pattern, orna- 
ment, etc. Otherwise the groups are distinctive in terms of 
providing a unique sensorial signal such as smell, sound, 
feel, etc, 

[0080] In a preferred embodiment there is provided a 
see-through, preferably trangjarent, dishwashing detergent 
pack wherein the number of distinctive gioups of pouches or 
other unit doses is at least 2, preferably at least 3, more 
preferably at least 4, and especially at least 6 and wherein the 
aumber of unit doses per pack is at least about 10, preferably 
at least ^out 16 an more preferably at least about 20. 
Preferably the unit doses are multi-compartment pouches, 
each compartment itself possAtly being visually or otherwise 
distinctive from the remainder of the compartmems in an 
individual poucfa. In a pceferred embodiment, groups of 
pouches lie distinctive in terms of oalour. In the case of 
malti^mpartment pouches at least one ^up of pouches 
has one ooinpartment which is visually distinctive, for 
example in tenns of colour, from the cone^nding oom- 
partment in one or more other ^ups of pouches. Preferably 
in such embodiments, all pouch groups have at least one 
'common' compartment, i.e. the appearance of which is the 
same &om group to group. Prefer Aly the visually distinc- 
tive compartmcQt coataios a liquid, gel oi paste; the com- 
mon compartment contaii»s a powder ot tablet. The pouches 
can \k arranged in any form in the pack, either raudomly or 
following an order, for example suitable arrangements 
iacludiag layers wherein each pouch comprises at least one 
compartment of a different coLour to any of the compart- 
ments of the remainder of the pouches on the; same layer. 
The pack can be made of plastic or any other suitable 
material, provided the material is strong enough to protect 
the pouches during Iransport. This kind of pack is also very 
useful because the user does not need to open the pack to see 
how many pouches there are left, the di£kient colour 
pouches ai6 very easy to identify from the exterior. Alter- 
natively, the padc can have noo-see-thinugh outer packag- 
ing, perh^ with indkia or artwork representing the visu- 
ally-distinctive contents of the pack. 

[OttSl] In another embodiment distinctive groups of 
pouches contain dilBeient peifiimes. The peifiimes can be 
colour associated peifiimes, for example, yellow with lemon 
smel4 pink with strawbeiry smell, blue with sea smell, etc. 

[0082] The processes descnbed herein for making multi- 
compartment pouches can be adapted to form a plurality of 
pouches in a multiplicity of sensorially distinctive groups as 
described diove, v^eieby each of a multiplicity of com- 
partmental gronps is filled with a oone^nding senaorially- 
distinctive composition. This simplifies the mannfactuie of 
the display pack of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0083] The present invention envisages multi-compart- 
ment water-soluble pouches of pplimum sbspe and dimen- 
sions to be placed in the majoiity of dishwasher dispensers. 
The poudies of the invention allow optimal use of the 



dishwashing machine dispenser, as well as optimal delivery 
and storage of dishwashing compositions, W^hout loosing 
the convenience of unit dose form. The muIti-camparCmenl 
unit dose executions include unit dose forms comprising in 
separated compartments either powder, liquid or paste. 
Eqjecially useful compositions are those containing an 
organic so Ivenl cap^le of remove baked-, cook- or bucnt-on 
soils. The invention also envisages multi-compartment 
executions which aUow di&rential delivery of compositions 
contained in different compartments. 

[0084] The invention also envisages a process for the 
manuEacluie of multi-conqiartinent water-soluble pouches. 
The process is fast and very versatile, furthetmore, it alktws 
for an efficient use of the water-soluble film. 

[OtttS] Finally, the inventian envisages a deierg^t pack 
having improved display attributes and which makes it very 
easy for the consumer to evaluate the amount of pouches in 
the pack. 

[0086] Tbt dishwashing composition, or components for 
use herein, aie contained in the internal volume space of the 
pouch, and ate typically separated from the outstde envi- 
ronment by a barrier of water-soluble material. Typically, 
distant components of the composition contained in dif- 
ferent oompartmenis of the pouch are separated from one 
another by a barrier of water-^luble material. 

[0087] The compartments of the water-soluble pouch m ay 
be of a different colour &om each other, for example a first 
compartment may be green or blue, and a second compart- 
ment may be wMte or yellow. One compartment of the 
pouch may be opaque or semi-opaque, and a second com- 
partment of ttie pouch may be translucent, transparent, or 
semi-transparent. The compartments of the pouch may be 
the same size, having the same inlenial volume, or may be 
different sizes having different internal volumes. 

[0088] Suitable water-soluble pouches include for 
example dual-compartment pouches comprising loose pow- 
der, densified powder or a tablet in a first compartment and 
8 liquid, paste, or waxy or tiansluceni gel deter^nt in a 
second compartment. The second liquid, paste or gel com- 
partment could also contain a separate packed powder, for 
example in the form of micro-beads, noodles or one or more 
pearlized bails allowing a delayed or sequential release 
effects. If the first compartment comprises a tablet, this tablet 
can have a recess of a size and geometrical shape, (e.g. 
square, round or oval) so as to partially or totally house the 
second compartment. In pouches comprising powder in the 
first compartmenJ, the powder can he arranged in layers that 
can be of different colofurs. 

[0089] Alternatively, dual compartment pouches can com- 
prise powder of the same or different colours in the two 
compartmenls, the powder comprising flecks of one or more 
colours or havir^ a mrifotm colour. One of the two com- 
partments could also comprise a separate densified powder 
phase (allowing delayed or oDntrolled release), foe example 
in the form of micro-beads, noodles or one or more pearli»d 
balls. Other dual comparfanent pouches compiise a single or 
multi-phase liquid, paste or waxy or translucent gel deter- 
gent in the two compartments, each compactment either 
comprising multi-phase liquid or gels being of the same or 
different cobur and/or density. Either or both of these 
cotnpaitments can also comprise a separate densified pow- 
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der jAase (allowing delayed or controlled release), for 
example in the form of micro-beads, noodles or one or more 
pearlized balls. The compartments of all the above described 
dual compartment pouches can be superposed or be in 
supeiposa^te (e.g. ^e by side) relationship. 

[0090] Multi-compaitment pouches, having three com- 
partiDents, can have superposed oampartments of any geo- 
metrical ^ape b a sandwich like disposition, for example 
having either loose or compacted powder in the two outer 
compartments and having a liquid, paste or waxy or trans- 
lucent gel in the middle compartment. Contrary, the liquid, 
paste or waxy or translucent gel can be in the two outer 
compartments, perhaps containing suspended solids and 
speckles, and the powder can be in the middle oompartmenL 
A muUi-oampartment pouch can also have a tablet with 
moie thatt oae recess in the &st compartmeDt and with 
multiple other oompaitments totally or partially housed in 
the recesses of the tablet. 

[0091] The pouches can be packed in a string, each pouch 
bei:^ individually separate by a perforation line, iliere- 
fore, each pouch can be individually tom-off £rom the 
remainder of the string by the end-user. 
[0092] Especially suitable for use herein are multi-com- 
partment pouches having a first compartment comprising a 
hquid composition and a second oompaftmeot cotopiisiog a 
powder composition wherein the weight ratio of the liquid to 
the solid composition is from about 1:30 to about 30:1, 
preferably form aboul 1:1 to abcjut 1:25 and mote preferably 
from about 1:15 to about 1:20. 

[0093] For reasons of deformability and dispenser fit 
under compression forces, pouches or pouch compartments 
containing a oomponent which is liquid will usually ooDtaio 
an ait bubble having a volume of up to about 50%, prefer- 
ably up to about 40%, more preferably up to about 30%, 
more preferably up to about 20%, more preferably up to 
about 10% of the yohimespace of said compartment. 

[0094] The pouch is preferably made of a poucb material 
which is soluble or dispersibte in water, and has a waler- 
soliibitity of at least 50%, preferably at least 75% or even at 
least 95%, as measured by the method set oat here after 
usii^ a glass-filter with a maximum pace size of 20 microns. 

[0095] SO grams±0.1 gram of pouch material is added in 
a pre-weighed 400 ml beaker and 245 mlcl ml of distilled 
water is added. This is stirred vigorously on a magnetic 
stirrer set at 600 rpm, for 30 minutes. Then, the mixture is 
filtered airough a folded qualitative sinteted-glass filter with 
a pore size as defined above (max. 20 miaon). The water is 
dried off from the collected filtrate by any conventional 
method, and the weight of the remaining material is deter- 
mined (which is the dissolved or dispersed firaction). Then, 
the % solubility or dispeisability can be calculated. 

[0096] Preferred pouch materials are polymeric materials, 
pre&rably pollers which are formed into a film or sbeeL 
The pouch material can, for example, be obtained by casting, 
blow-moulding, extrusion or blown extrosion of the poly- 
meric material, as known in the art 
[0097] Preferred polymers, copolymers or derivatives 
thereof suitable for use as pouch material ate selected &om 
polyvinyl alcohols, polyvinyl pyrrolidone, polyaJkylsne 
oxides, aaylamide, acrylic acid, cellulose, cellulose etheis. 



cellulose esters, cellulose amides, polyvinyl acetates, poly- 
carboxylic acids and salts, polyaminoacids or peptides, 
polyamidcs, polyacrylamide, copolymecs of maleic/acrylic 
adds, polysacchaddes including starch and gelatine, natural 
gums such as xaothum and cairagum. More preferred poly- 
mers are selected from polyacrylates and water-soliAle 
acrylite copolymers, mcthylcelhilose, carboxymethylcellu- 
lose sodium, dextrin, ethylcellulose, hydroxy ethyl cellulose, 
bydroxypcopyl methylcellutose, maltodextrin, poly- 
melhiciylates. and most preferably selected from polyvinyl 
alcohols, polyvinyl alcohol copolymeis and hydroxypropyl 
methyl cellulose (BPMC), and combinations thereof. Pref- 
erably, the level of polymer in the poucb material, for 
example a PVA polymer, is at least 60%. 
[0098] The polymer can have any weight average molecu- 
lar weight, pteferably from about 1000 to 1,000,000, more 
preferably from about 10,000 to 300,000 yet more ptefsr- 
ably from about 20,000 to 150,000. 
[0099j Mixtures of polymers can also be used as the poucb 
material. This can be beneficial to control the mechanical 
and/or dissolution properties of the compactmenis or pouch, 
depending on the application thereof and the required needs. 
Suitable mixtures include for example mixtures wherein one 
polymer has a higher water-solubility than another polymer, 
amVor one polymer has a higher mechanical strength than 
another polymer. Also suitable are mixtures of polymeis 
having different weight average molecular weights, for 
example a mixture of PVA or a copolymer thereof of a 
weight average molecular we^t of about 10,000-40,000, 
preferably around 20,000, and of PVA or copolymer thereof, 
with a weight average molecular weight of about 100,000 to 
300,000, preferably around 150,000. 
[0100] Also suitable hen;in are polymer blend composi- 
tions, for example comprising hydrolytically degradahle and 
water-sohible polymer blends such as polylactide and poly- 
vinyl alcohol, obtained by mixing polylactide and polyvinyl 
alcohol, typically comprising about 1-35% by weight poly- 
lactide and about 65% to 99% by wei^t polyvinyl alcohol. 
[0101] Piefened for use herein are polymers which are 
from about 60% to about 98% faydnolysed, preferably about 
80% to about 90% hydrolysed, to improve the dissobition 
chaiacteiislics of the material. 

[0102] Most preferred pouch materials are PVA films 
known under the trade reference Monosol MS630, as soU by 
Cbris-Crafi Indusiiial Piodncts of Gary, Ind., US, and PVA 
films of conesponding solubiHty and deformability chaiac- 
tetistics. Other fihns suiteble for use herein include films 
known under the trade reference FT film or the K-series of 
films suppUed by Aiccllo, or VF-HP film supplied by 
Kuraray. 

[0103] The pouch material herein can also coo^irise one or 
more additive ingredients. For example, it can be beneficial 
to add plastidsets, for example glycerol, ethylene glycol, 
dtethyleneglycol, propylene glycol, sorbitol and mixtures 
fliereof. Other additives include functional detergent addi- 
tives to be delivered to the wash water, for example organic 
polymeric dispersants, etc. 

[0104] The detergent and dcaning compositions herein 
can comprise traditional detergency components and can 
also comprise organic solvents having a cleaning function 
and organic solvents having a carrier or diluent fiinction or 
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same other specialised function. The compositions will 
generally be tmilt and comprise one or more dete^ent active 
components which may be selected &om bleaching agents, 
surfactants, alkalinity sources, enzymes, thickeners (io the 
case of iiqiiid, paste, cream or gel compositions), anti- 
corrosion agents (e.g. sodium silicate) and disrupting and 
binding agents (in the case of powder, granules or tablets). 
Highly preferred detergent components include a builder 
compound, an alkalinity source, a surfactant, an enzyme and 
a bleaching agenL 

[0105] Unleiss otherwise specified, the componeols 
described heieinbelow can be incaiporited eitfaer in the 
oigamc sohrent oompasitions ■nd/oi the deteigeot or clean- 
ing compositions. 

[0106] He o^amc solvents should be selected so as to be 
compatible with the tibleware/cookware as well as with the 
different parts of an automatic dishwashing machine. Fur- 
thermore, the solvent system should be effective and safe to 
use having a volatile orgaaic content above 1 mm Hg (and 
preferably above 0.1 mm Hg) of less than about 50%, 
preferably less than about 30%, more preferably less than 
about 10% by weight of the solvent system. Also they should 
have very mild pleasant odours. The individual oigamc 
solvents used herein generally bave a boiling point above 
about 150° C, flash point above about 100° C. and vapor 
pressure below about 1 mm Hg, pisferably below O.l mm 
Hg at 25° C. and atmospheric pressure. 

[0107] Solvents that can be used herein include: i) alco- 
hols, such as benzyl alcohol, 1,4-cyclobexanedimethanol, 
2-ethyl-l-hcxanol, fur&iryl alcohol, l,2-hcx»nediol and 
other similar materials; i:} amines, such as alkamlamines 
(e.g. primary alkanolamines: monoethanolamine, monoiso- 
propanolamme, diethylethanolamine, ethyl diethanolamine; 
secondary alkanolamines: diethanolamine, diisopropanola- 
mine, 2-(methylamino)ethanol; ternary alkanolamines: tci- 
etbanolamiite, ttiisopropanolamiae); sJkylamines (e.g. pri- 
mary alkylamines: monomeihylaiDine, monoethylamine, 
moncpropylamine, monobutylamine, monopeotylaimiK, 
cyclohezylamine), secondary alkylamines: (dimelfay- 
lamiae), alkylene amines primary alkylene amines: ethyl- 
ertediamine, piopylenediamine) and other similar materi^ 
ill) esters, such as ethyl lactate, methyl ester, eihyl acetoac- 
etate, ethylene glycol monobutyl ether acetate, dicthylene 
glycol moDoethyl ether acetate, diethyleoe glycol moac^tyl 
ether acetate and other similar material^ iv) glycol ethers, 
such as ethylene glycol monobutyl ether, diethylene glycol 
monobutyl ether, Xylene glycol monometbyl ether, ethyl- 
ene glycol monoethyl eUier, diethylene glycol monometbyl 
ether, diethylene glycol monoethyl etber, propylene glycol 
butyl ether and other similar materials; v) glycols, such as 
propylene glycol, diethylene glycol, hexyleoe glycol (2-me- 
thyl-2, 4 pentanediol), tiiethyletie glycol, compositioD and 
dipropylene glycol and other similar materials; and mixtuies 
thereof. 

Surfactant 

[0106] In the methods of the present inveniion for use in 
automatic disbwa^ing the detergent surfactant is preferably 
low foaming by itself or in combination with other compo- 
nents (Le. suds suppressers). Surfactants suitable herein 
inchide anionic surfactants such as aDcyl sulfates, alkyl ether 
sul&tes, alkyl benzene sulfonates, alkyl glyceryl sulfoiuiles. 



alkyl and alkenyl sulphonates, alkyl ethoxy catboxylaEes, 
N-acyl sarcosinates, N-acyl taurates and alkyl succinates 
and sulfosucdnates, wherein the alkyl, alkenyl or acyl 
moiety is Cj-Cjq, preferably C^o-Cjg linear or branched; 
calionic surfactants such as chlorine esters (US. Pat. No. 
4,228,042, U.S. Pat. No. 4,239,660 and U.S. Pat. No. 
4,260,529) and mono Cg-Ci^ N-alkyl or alkenyl ammonium 
surfactants wherein the remaining N positions are substi- 
tuted by methyl, hydioxyelhyl or hydroxypropyl groups; 
low and high cloud point nonionic sur&clants and mixtures 
thereof inchiding nonionic alkoxylated surfactants (espe- 
cially etfaoxylates derived from Cg-C„ primary alcohols), 
ethoxylated-piopoxylated alcohols (e.g., BASF Poly-Tec- 
gent® SLF18), ^oxy-capped poly(oxyaIkylat«d) alcobols 
(e.g., BASF Poly-Tetgcnt® SLF18B— sec WO-A-94/ 
22S00), ether-capped poly(oxyalkylated) alcolwl surfac- 
tants, and block polyoxyelhylene-polyoxypropylene poly- 
meric compounds such as PLURONIC®, REVERSED 
PLURONIC®, and TCTRONIC® by the BASF-WyandoUe 
Corp., Wyandotte, Micb.; amphoteric surfactants such as the 
^2*^20 ^^I- amine oxides (preferred amine oxides for use 
herein include C^z lauryldimethyl amine oxide, and 
hexadecyl dimethyl amine oxide), and alkyl amphocarboxy- 
Kc suifactants such as Miranol™ C2M; and zwitlerionic 
surfactants such as the betaines and sultaines; and mixtures 
thereof. Surfactants suitable herein are disclosed, for 
example, in U.S. Pat. No. 3,929,678, U.S. Pat. No. 4,259, 
217, EP-A-0414 549, WO-A-93/08S76 and WO-A-93/ 
08874. Surfactants are typically present at a level of from 
about 0.2% to about 30% by weight, more preferably from 
about 0.5% to about 10% by weight, most preferably fmm 
about 1% to about 5% by weight of compositioii. Prefistied 
sur&ctant for use herein are bw foaming and include low 
cloud point Donionic suifsctants and mixtures of higher 
foaming surfactants with low cloud point nonionic sui&c- 
tanls wtiich act as suds suppiesser ttaerefoi. 

Builder 

[0109] Buildeis suitable for use in detergent and cleaning 
compositia&s heiem include water-soluble buildets such as 
citrates, carbonates and polyphosphates e.g. sodium bipoly- 
pbosphate and sodium tiipolyphosphatc bexabydrate, potas- 
sium tiipolypbosphaie and mixed sodium and potassium 
tripol}rpbospbate salts; and partially water-soluble or 
insoluble buildeis such as crystaUine layered silicates (EP- 
A-0164514»nd EP-A-0293640) and aluminosilicates inclu- 
sive of Zeolites A, B, P, X, HS and MAP. The builder is 
typicaDy present at a level of from about 1% to i^ut 80% 
by weight, preferably from about 10% to about 70% by 
weight, most preferably from about 20% to about 60% by 
weight of conBpofiition. 

[0110] Amorphous sodium silicates having an SiO2:Na20 
ratio of from 1.8 to 3.0, preferably &om 1.8 to 2.4, most 
preferably 2.0 can also be used herein although highly 
preferred from tbe viewpoint of bng term storage stability 
are compositioas containing less than about 22%, preferably 
less than about 15% total (amorphous and aystaUinc) sili- 
cate. 

Enzyme 

[0111] Enzymes suitable herein include bacieijaj and fun- 
gal celhilases such as Carezyme and Celluzyme (Novo 
Noidisk A/S); peroxidases; lipases such as Amano-P 
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(Amano Pharmaceutical Co.), Ml Lipase® and Lipomas® 
(Gist-Brocades) and Lipolase® and Lipolase Ullra® 
(Novo); cutioase^ proteases such as Esperase®, Alcalasc®, 
Duazy and Savinase® (Novo) aad Maxatase , M^acal , 
Properase and Maxapem® (Cist-Brocades); a and p amy- 
lases such as Purafect Ox Am® (Cenencor) and Termamyl® 
Ban®, Fungamyl®, Ehiramyl® and Natalase® (Novo); peo 
tinases; and mixtures theieof . Enzymes arc preferably added 
herein as pcills, gramlates, or cogranulates at levels ty^- 
cally in the range from about 0.0001% to about 2% pure 
enzyme by wei^t of composilioD. 

Bleaching .^ent 

[0112] Bleaching agents siilable berein incbide chloriae 
and oxygen bleaches, eg>ecia]ly iooigamc periiydrate salts 
such as sodium pechwate mono-and tetrabydrates and 
sodium peica[bODa(e optioDatty coated to provide controlled 
rate of release (see, for example, GB-A- 1466799 on suJfate/ 
carbonate coatings), preformed organic peroxyacids and 
mixtares thereof with organic peroxyacid bleach precursors 
and/or transition melal-ooataioing bleach catalysts (espe- 
cially manganese or cobalt). Inorganic perhydrale salts are 
typically incorporated tt levels in the range from about 1% 
to about 40% by weight, preferably from about 2% to about 
30% by weight and more preferably from abut 5% to about 
25% by weight of composition. Peroxyacid bleach precur- 
sors ppsferred for use herein include precursors of perben- 
zoic add and sabstihited perbenzoic acid; cationic peroxy- 
acid precursory peracetic acid precursors sudi as TAED, 
sodium acetoxj^jenzene sulfonate and pentaacetylglucose; 
pemonanoic add precursocs such as sodium 3,5,S-trimeth- 
ylhexanoyloxybenzene sulfonate (iso-NOBS) and sodium 
nonanoyloxybenzene sulfonate (NOBS); amide substituted 
alkyi peroxyacid precursors (EP-A-0170386); and benzox- 
azin peroxyacid preausors (EP-A-0332294 and EP-A- 
04S2S07). Bleach pcecuisois are typically incorporated at 
levels in the range fh>m about 0.5% to about 25 %, preferably 
from about 1% to about 10% by weight of composition 
while the preformed organic peroxyacids themselves are 
typically incorporated at levels in the range from 0.5% to 
25% by weight, more preferably &<om 1% to 10% by weight 
of composition. Bleach catalysts preferred for use herein 
include the manganese triazacydonooaoe and lelited com- 
plexes (U.S. Pat. No. 4,246,612, U.S. PaL No. 5^7,084); 
Co, Cu, Mn and Fe bispyridylamine and related complexes 
(VS. Pat. No. 5114611); and pentamioe acetate cobaHan) 
and related complexes(U,S. Pat. No. 4,810,410). 

Low Ooud Point Non-ionic Surfactants and Suds 
Suppressers 

[0113] The suds suppressers suitable for use herein include 
nonionic surfactants having a low cloud point. "Qoud 
point", as used herein, is a well known property of nonionic 
surfactants which is the result of the surfactant becoming 
less soluble with increasing tentperature, the temperanire at 
which the appearance of a second phase is observable is 
referred to as the "cloud poinr (See Kirk Othtner, pp. 
360-362). As used herein, a "tow cloud point" nonionic 
surfactant is defined as a nonionic surfactant system ii^R' 
dient havii^ a cloud point of less than 30° C, preferably less 
Ifaaa about 20° C, and even moie pneferably less than about 
10° C, and most preferably less than about 7.3° C. Typical 
low dond point nonionic soifactants indude aonionic 



alkoxylated surfactants, especially ethoxyUtes derived from 
primary alcohol, and polyoxypropyleiK;^olyo;gretfaytene/ 
polyoxyprojpylenc (PO/EO/PO) reverse block polymers. 
Also, such tow cloud point nonionic surfactants include, for 
example, ethoxylatcd-propoxylated alcohol (e.g., BASF 
Poly-Teigent® SLF18) and epoxy-capped poly(oxyalky- 
lated) alcohols (e.g., BASF Poly-Te^nt® SLF18B series of 
nonraoics, as described, for example, in U.S. Pat, No. 
5^76,281). 

[0114] Preferred low cloud point surfactants are the ether- 
cappod poly(oxyalkyiated) suds suppresser having the for- 
muhi: 



R'O (CH3— Of — O),— (CHj— CHi— 0)j— (CHj— CH 



[0115] wherein is a linear, alkyl bydrocaibon havbg an 
average of fiom about 7 to about 12 carbon atoms, is a 
linear, alkyl hydiocarijon of about 1 to about 4 carbon atoms, 
is a linear, alkyl hydrocarbon of about 1 to about 4 carbon 
atoms, X is an integer of about 1 to about 6. y is an integer 
of about 4 to about 15, and z is an integer of about 4 to about 
25. 

[0116] Other low cloud point nonionic suifactanls are the 
etber-capped poly(oxyalkyla£ed) having the formula: 

[0117] virherein, R, is selected from the group consisting of 
ItiKai or blanched, saturated or unsaturated, substituted or 
unsubstituted, aliphatic or aromatic hydrocarbon radicals 
having from about 7 to about 12 caibon atoms; Rq, may be 
the same or different, and is independently selected Ecom the 
gnjup consistit^ of branched or linear C^ to C7 alkylene in 
any given molecule; n is a number fi-om 1 to about 30; and 
Rjg is selected from the group consisting ot 

[0118] (i) a 4 to 8 membered substituted, or unsub- 
slibited faeteiocydio ring containing from 1 to 3 
heteio atoms; and 

[0119] (ii) linear or branched, sanirated or unsatur- 
ated, substituted or unsubstituted, cyclic or acydic, 
aliphaiic or aromatic hydrocarbon radicals having 
from about 1 to about 30 carbon atoms; 

[0120] (b) provided that when is Qi) then either: 
(A) at least one of is other than Cj to C3 alkylene; 
or (B) has from 6 to 30 carbon atoms, and with the 
further proviso that when has fcom 8 to 18 carbon 
atoms, R is other than Cj to Cj alkyL 

[0121] Other suitable components herein include otganic 
polymers having dispersant, anti-redeposition, soil release 
or other detergency properties invention in levels of &om 
about 0.1% to about 30%, preferably from about 0,5% to 
about 15%, most preferably from about 1% to about 10% by 
weight of composition. Preferred anti-redeposition polymers 
herein include acrylic acid containii^ polymers such as 
Sokalan PA30, PA20. PALS, PAIO and Sokalan CPIO 
(BASF GmbH). Acusol 45N, 480N, -WON (Rohm and Haas), 
acrylic acid/maleic acid copolymeis such as Sokalan CPS 
and acrylic/meducrylic copolymers. Frefened soil release 
polymers heieia incfaide afkyl and hydcoxyalkyl celluloses 
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CU.S. Pat. No, 4,000,093), polyoxyethylenes, polyoxypro- 
pyteoes aod copolymeis Iheieof, and aoniooic and loionic 
potymeis based on teiephtbalate estcis of ethylene glycol, 
propylene glycol and mixtures tbereof. 

[0122] Heavy metal sequestiants and ciystal growth 
mhibitois are suitable for use herein in levels generally from 
about 0.005% to about 20%, preferably fiDtn about 0.1% to 
about 10%, more preferably &om about 0.25% to about 
7.5% and most preferably from about 0.5% to about S% by 
weight of composition, for example diethylenetiiamine 
penta (methylene pbosphonate), elhylenediamine telra(ra- 
ethylene pbosphonate) hexamethylenediamioe tetra(methyl- 
ene phosphooate), ethylene diphosphonate, hydroxy-ethyl- 
eae-1,1 -diphosphonate, nitrilotriacetate, 

ethylenediaminotetracetate, cthyleQediamine-N,N'-disticci- 
aate in their salt and free acid forms. 

[0123] The compositions herein can contain a corrosion 
inhibitor Mich as organic silver coating agents in levels of 
from about 0.05% to ^ut 10%, preferably from about 0,1% 
to about 5% by wei^t of composition (especially paraffins 
such as Winog 70 sold by Wintershail, Salzbergen, Ger- 
many), nitrogen-containing corrosion inhibitor compounds 
(for example bcnzotriazole and benzimadazole— see GB-A- 
1137741) and Mn(II) compounds, particularly Md(II) salts 
of organic ligands in levels of from about O.C)05% to about 
5%, preferably fiom about 0.01% to about 1%. mote pref- 
erably from about 0.02% to about 0.4% by weight of the 
comjMsition. 

[0124] Other suitable components herein include colo- 
rants, water-sohible bismuth compounds isucb as bismuth 
acetate and bismuth citrate at kveis of from about 0.01% to 
about 5%, enzyme stabilizers such as calcium ion, bocic 
acid, propylene glycol and chloiine bleach scaveogecs at 
levels of from about 0.01% to about 6%, lime soap dispers- 
ants (see WO-A-93/08877), suds si>ppTessois (see WO-93/ 
08876 and BP-A-07Q5324), polymeric dye transfer inhibit- 
ing agents, optical biigbteneis, peifumes, fillers and clay. 

[0125] Liquid detergent compositions can contain low 
quantities of low molecular weight piimary or secxindary 
alcohols such as methanol, etbanol, propanol and isopio- 
paool can be used in the liquid detergent of the present 
invention. Other suitable canier solvenis used in low quan- 
tities inchides glycerol, propylene glycol, ethylene glycol, 
l,2-prDpaiiedi0l, sorbitol and mixtuxes thereof, 

[0126] The process used herein for fcrming the first and/or 
second moving webs involves continuously feeding a water- 
soluble film onto an endless surface, preferably onto a 
hoiizonlal or substantially boiizontal portion of an endless 
sui&ce, or otberwise, onto a non-horizontal portion of (bis 
surface, such that it moves continuously towards and even- 
tually onto the boiizontal or substantially horizontal portion 
of the surface. Naturally, diffiersut film material and/or Alms 
of diffeient thickness may be employed in making tbe fiist 
and second moving webs, where for instance compaitmeiits 
having different solubility or release characteristics are 
required. 

[0127] In a preferred embodiment for making both the first 
and second moving webs a portion of the endless snr&ice 
will move continuously in horizontal lectilinear motion, 
until it rotates around an axis perpendicular lo the direction 
of motion, typically about 180 degrees, and then inove in the 



opposite direction, usually again in horizontal rectilinear 
motion. Eventually, the surfiioe will rotate again to reach its 
initial position. In other embodiments, the surface moves in 
cuiviliacar, for example circular motion, wfaeieby at least a 
portion of tbe surface is substantially horizontal for a simple 
but finite period of time. Where employed, such embodi- 
ments are mainly valuable for making the second moving 
web. 

[0128] The term 'endless surface' as used herein, means 
that the surface is endless in one dimension at least, pref- 
erably only in one dimension. For example, the surface is 
preferably part of a rotating platen conveyer belt comprising 
moulds, as described below in more detail. 
[0129] The horizontal or substantially horizontal portion 
of the sur&oe can have any width, typically depending on 
the number of rows of moulds across the width, the size of 
the moulds and tbe size of the spacing between moulds. 
Where designed to operate in hoiizonul rectilinear manner 
the horizontal portion of the endless surface can have any 
length, typically depending on the number of process steps 
required to take place on this portion of the siirface (during 
the continuous horizontal motion of the surface), on the time 
required per step and on the optimum speed of the surface 
needed for these steps. Of couree, by using a bwer or higher 
continuous speed throughout the process, the length of the 
surface may need to be shorter or longer. For example, if 
several steps ais performed on the horizontal portion, the 
portion needs to be longer or the speed sk>wer than if for 
example only two steps are done on the hoEizontal portion. 
[0130] Ptcfcired may be that the width of the surface is up 
to 1.5 meteis, or even up to 1,0 meters or preferably between 
30 and 60 cm. Preferred may be that the hwizoDtal portion 
of the endless surface is from 2 to 20 meters , or even 4 to 
12 meters or even from 6 to 10 or even 9 meters. 

[0131] The, Kirface is typically moved with a constant 
speed throughout the process, which can be any constant 
speed. Preferred may be speeds of between 1 and 80 m/min, 
or even 10 to .60 mAnin or even Emm 2- lo 50 m/min or even 
30 to 40 m/min. 

[0132] The process is preferably done on an endless 
surface which has a horizontal motion for sudi a time to 
allow formation of the web of poudies, filling of the 
pouches, superposition of the second moving web of 
pouches, sealing of the two moving webs and cutting to 
separate the superposed webs into a plurality of multi- 
compaitmental pouches. Then, pouches are removed from 
tbe surface and the surface will rotate around an axis 
perpendicular to the direction of motion, typically about 180 
degrees, to then move in opposite direction, typicaEy also 
borimntally. to then rotate again, where after step a) starts 
again. 

[0133] Preferably, the surface is part of and/or preferably 
removably coimected to a moving, rotatii^ belt, for example 
a conveyer bell or platen conveyer belt. Then preferably, the 
surface can be removed and replaced with another siuface 
having otber dimensions or comprising moulds of a different 
shape or dimension. This allows the equipment ta be cleaned 
easily and moreover to be used for the production of 
di&rent types of pouches. This may for example be a belt 
having a seiies of platens, whereof the number and size wiU 
depend on the length of the borizonlal portion and diameter 
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of tumiag cycles of the surface, for exmnple hxviag 50 to 
150 or even 60 to 120 or even 70 to 100 platens, for example 
eich havii^ a length (direction of motioD of platen »nd 
surfece) of 5 to 150 cm, preferably 10 to 100 cm or even 20 
to 45 cm, 

[0134] The platens then form together the endless suifiLce 
orpartthereofaadtypicatlythemoulds^ comprised on the 
surface of the platens, for example eadi platen may bave a 
number of moulds, for example up to 20 moulds in the 
direction of the width, or even from 2 to 10 or even 3 In 8, 
and for example up to 15 or even 1 to 10 or even 2 to 6 or 
even 2 to 5 moulds lengthwise, i.e. in the direction of motion 
of the patens. 

[0135] The surface, or typically the belt coonecied to the 
surface, can be continuously moved by of any known 
method. Piefeired is the use of a zero-elongation chain 
system, which drives the surface or the belt connected la the 
surface. 

[0136] If a platen conveyer belt is used, this preferably 
contains a) a main belt (ptcfcrably of steel) and b) series of 
platens, which comprise 1) a surface with moulds, such thai 
the platens form the endless surface with moulds described 
above, and 2) a vacuum chute connection and 3) fw^ferably 
a base plate between the platens and the vacuum chute 
oonnectioD, Uten, the platens are preferably mounted onto 
the main belt such that tbeic is no air leakage from junctions 
between platens. The platen conveyer belt as a whole moves 
then preferably along (over; luder) a static vacuum system 
(vacuum chamber). 

[0137] Preferred may be that the surface is connected to 2 
or more different vacuum systems, which each provide a 
different under pressure and/or provide sudi an under pres- 
sure in shorter or longer time-^an or for a shorter or longei 
duration. For example, it may be preferred that a first 
vacuum system provides a undec-piessure contiiiuously on 
the area between or along the moulds/edges and aoothei 
system only provides a vacuum for a certain amount of time, 
to draw the film into the moulds. For example, the vacuum 
drawing the film into the mould can be applied only for 0^2 
to 5 seconds, or even 0.3 to 3 or even 2 seconds, or even 0.5 
(0 1.5 seconds, once the film is on the horiaoalal portion of 
the suffice. This vacuum may preferably be such that it 
provides an under-pressuie of between -lOOmbar to 
-lOOOmbar, or even from -200mbar to -tSOOmbar. 
[0138] Preferred may be for example that the two or more 
vacuum systems, or preferably pumps are connected to the 
chutes described above, such that each vacuum system is 
connected to each chute, preferably such that the systems are 
not interconnected with in the chute, to thus completely 
separate the vacuums bom one another and to guarantee 
controlled delivery of vacuum to the moulds/suiface 
between/along mould/edges. 

[0139] It should be undeistood that thus all platens and the 
main belt move continuously, typically with the same con- 
stant speed. 

[0140] The surface, or platens described above, are pref- 
erably made from corrosion resistant material, which is 
durable and easy to clean. Preferred may be that the surface 
or platens, including the mould areas are made of ahx- 
minium, preferably mixed with nickel, or optionally only the 
outside layeis compiising nickel and/or nickel aluminium 
mixtures. 



[0141] Preferably, at least the top layer between and/or in 
the moulds of the suifaoe is of defoimable resilient matciial, 
preferably at least the top layer between the mouUs. The 
material is typically such that it has a friction coefficient of 
0.1 or mom, preferably 0.3 or more. For example, tbe top 
byer between the moulds, but even in tbe moulds, can be of 
rubber, silicon material or oork, preferably n^ber or silicon 
rubber. Preferred is also that the material is not too hanl, foe 
exaiDple similar bi silicon rubber having a shore value of 10 
to go. 

[0142] Tbe moukJs can have any shape, length, width and 
depth, depending on the lequirod dimensions of the pouches. 
Per surface, the moulds can also vary of size and shape fiom 
one to another, if desirable. For example, it may be piefenced 
that the vohime of the final pouches is between 5 and 300 ml, 
or even 10 and 150 ml or even 20 and 100 ml oi even up to 
SO ml and that the mould sizes are adjusted accordingly. 
[0143] The feeding of the film to, and typically onto or on 
top of the surface and preferably onto the horizontal portion 
thereof, is done continuously, and thus typically with a 
constant speed throu^out the process. This can be done by 
any known method, preferably by use of rollers from which 
the fihn unwinds. The film can be tran^rted from the 
mlleis to the surface by any means, for example guided by 
a belt, preferably a deformable resilient belt, for example a 
belt of niMer or silicone material, including silicone rubber. 
The material is typically such that it has a fnctibn coefficient 
of 0.1 or more, pie&iably 0.3 or more. 
[0144] Pcefened may be that the rollers rewind the fihn 
with a ^ed of at least 100 m/min, or even 120 to 70O 
m/min, or even 150 to 500 m/min, or even 250 to 400 m/min. 
[0145] Once on the surface, the film can be held in 
positkin, e.g. fixed or fixated on the surface, by any means. 
For example, the fihn can be held with gripe or clips on the 
edges of the surface, where there are no moulds, or pressed 
down with rollers on the edges of the surface, where there 
are no moulds^ or held down by a beh on the edgps of the 
surface, where there are no moulds. 
[0146] For ease of operating and film positioning, for 
improved accuracy and better alignment reliability, and as to 
not toose too much of the film surface (i.e. positioned in or 
under tbe glips, clips rollers or belt), and moreover as to 
reduce tbe tension on the fihn or ensure more homogeneous 
tension on the fihn, it is preferred that the fihn is held in 
position by application of vacuum on tbe film, thus drawing 
or pulling the film in fixed position on tbe surface, l^incally 
this is done by applying a vacuum (or nnder-pressuie) 
through the surfece which is to hold tbe film, e,g under the 
film. Also, this method is suitable even if the film width is 
larger than the surface, so this system is more flexible than 
the use of giips of clips. 

[0147] Fteferably, the vacuum is applied along the edges 
of the fihn and thus typically the edges of the surface, and/or 
on the surfece area between oi aiound tbe moulds, typically 
along the edges of the moulds. Preferred lis that the vacuum 
is (at least) applied along the e(%es of the surface. 
[0148] Preferably, said surface thereto comprises holes 
which are connected to a device wiiich can provide a 
vacuum, as known in the ait, or so-called vacuum cham- 
ber(s). Thus, the surface has preferably botes along the edges 
of the surface and/or holes around or between the moulds. 
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[0149] Preferred is that tbe boles are small, preferably of 
a diameter of 0.1 mm lo 20 mm, or even 0.2 to 10 mm or 
even 0.5 to 7 or even 1 to 5 mm. 

[0150] Preferably, at least some of the holes are close to 
the mould edges, to reduce wrinkling in tbe area around the 
mould edges, which in a preferred embodiment herein 
serves as closing or sealing area; preferably the distance 
between the edge of Ifae mould and the edge of Ihe first or 
closest hole is 0.25 to 20 mm form the edge of the mould, 
or even preferably 0.5 to 5 mm or evea 1 to 2 mm. 

[0151] Preferred is that rows of boles are present along the 
edge of [he surface and/or along the edges of the mouldy 
preferred may be that 2 or 3 or more rows of boles are 
present. 

[0152] The use of many small holes in the manner 
described above ensures mone homog»ieous tension of tbe 
flhn, and it reduces tbe teosiOD needed to fixate the film, and 
it improves the fixation and it reduces the chance of wdn- 

kling of the iilm. 

[0153] Tlie use of a vacaum to fix the fihn in position is in 
particular beneficial when the film is subsequently drawn 
into tbe moulds by application of a vacuum as well, as 
described herein after. 

[0154} Hie open pouches can be formed in tbe moulds by 

any method, and as described above, preferred methods 
include tbe use of (at least) a vacimm or under-pressure to 
draw the lilm into the moulds. Preferred methods (also) 
include heating and/or wetting the fihn and thereby making 
the film more flexible or even stretched, so diat it adopts the 
shape of the mould; preferably, combined with applying a 
vacuum onto the film, which pulls the fihn into the moulds, 
or combinations of all these methods. 

[0155] Pie&rred is that al least vacuum is used herein. In 
the case of pouches comprising powders it is advaiotageous 
to pin prick the film for a number of reasons: firstly, to 
reduce the possibility of film defects during the pouch 
formation, for example filfn defects giving rise to rupture of 
the film can be generated if tbe stretching of the film is too 
fast, secondly to permit the release of any gases derived 
from the product enclosed in the pouch, as for example 
oxygen fetation in the case of powders containing bleach, 
and thirdly, to allow the continuous release of perfume. 
When also heat andAar wetting is used, this can be used 
be£bre, during or afier the use of the vacuum, preferably 
during or before application of the vacuum. 

[0156] Frefened is thus that each mould comprises one or 
more holes which ace connected lo a system which can 
provide a vacuum ifaiougti these holes, onto the film above 
die holes, as described herein in moie detail. Ftefeiicd is that 
die vacuum system is a vacuum chamber comprises at least 
two differeol units, each separated in difCbrenl oompart- 
ments, as described herein. 

[0157] Heat can be applied by any means, for example 
directly, by passing tbe film under a beating element or 
through bot air, prior to feeding it onto Ihe surface or once 
on the surface, or indirectly, for example by beating the 
sur&ce or applying a hot item onto the film, for example to 
temperatures of 50 to 120" C. or even 60 lo 90° C, 
preferably for ei^ample with infra red light. 



[015S] The fihn can be wetted by any mean, for example 
directly by spraying a wetting agent (including water, solu- 
tions of the film material or ptastidsers foe the film material) 
onto the film, prior to feeding it onto the surface or once oa 
the surface, or indirectly by vrettiag the surface or by 
applying a wet item onto the fihn, 
[0159] The filling of the first and second webs of open 
pouches can done by any known method for filUug 
(moving) items. The exact most preferred method depends 
on the product form and speed of fillit^ required. 
[0160] One inethpd is for example flood dosii^ whereby 
[be web of open pouches passes with continuous horizontal 
or substantially horizontal motion under a dosing unit which 
is static and which has * device to accurately dose a set 
amount or volume of product per time unit. The pioblem or 
disadvantage of this method may he that product will be 
dispensed on the areas between tbe open pouches, which 
typically serves as scaling area; this no! only may be a waste 
of product, but also makes sealing more difficult. Tbis 
problem is particulate acute in the case of products in the 
form of mobile bquids. Paste or gel-foim products are more 
amenable la this kind of fiOing pioccss. 
[0161] Generally, preferred methods include continuous 
motion in line filling, whic'fi' tises a dispensing unit posi- 
tioned above the open pouches which has a endless, rotating 
surface with nozzles, which typically moves rotatably with 
continuous motion, whereby the nozzles move with the 
same speed as the pouches and in Ihe same direction, such 
that each open poudi is under the same nozzle or nozzles for 
the duration of the dispeosing step. After the filUng step, Ihe 
nozzles rotate and return to tbe original position, to start 
another di^eosing/fiUing step. Every nozzle or a number of 
nozzles together, is preferably ooooected to a device «1ucb 
can accurately control that only a set amount or volume of 
product is dispensed during one rotation per nozzle, e.g. thus 
in one pouch, 

[0162] Preferred may be that the filling/dispensing system 
is such that from 10 to 100 cydes (filling steps) can be done 
per minute, or even 30 to 80 or even 40 to 70 per minute. 
This will of course be adjusted depending o the size of the 
open pouches, speed of the surface etc. 
[0163] A highly preferred method for filling the open 
pouohes suitable for surface inbvuig in fi'onzohtal rectilinear 
motion is a recipracating^motioa'filling method. Ibis pro- 
cess preferably uses a moving filling station wfaich is return- 
able (changes direction of motion) and variable in speed. 
The filling station has typically a series of nozzles which 
each move with the same speed as the open pouches (to be 
filled) and in the same direction for tbe period that product 
needs to disused into the open pouches. Then, typically 
when a pouch is full, the nozzle or nozzles wttich filled tbe 
pouch stop their movement along viitb the pouch and return 
in opposite direction, to then stop again, such that it is 
positioned above another open pbuch(es) which is (ate) still 
to be filled, and to then start moving again in opposite 
direction, with the same ^ed and direction as tbe open 
pouches, until ii reaches the speed of the pouches, to then 
continue with tbis speed and start diEpensing and filling of 
the ponch(es), as in the previous filling cycle. The speed of 
the reniming movement may be higher than the speed of the 
movement during fiUiiig. 

[0164] Every nozdc or a number of nozzles together is 
preferably connected lo a device which can accurately 



us 2002/0169092 Al 



14 



Nov. 14, 2002 



coatroi that only a set amoiut or volume of product is 
dispensed diuisg one rotation per nozzie, e.g. thus in one 
pouch. 

[0165] The filling UDit or station used in the process of the 
invention prelKrably uses a flow meter and/or positive 
displacement ptmip (o dose the correct amounts or volumes 
of product per open pouch, in particular a positive displace- 
ment pump has bee Q found to very aecurjie. Hereby, the 
required amount or volume of product is introduced in the 
pump and this is tiien fed to the nozzles. For example, if the 
system is such that 60 pouches are to be Med per filling 
cycle, typically 60 nozzles are provided, oonsecled to 60 
positive displacement pumps (one pump per nozzle, per 
pouch), which are all connected lo a general tank with 
product. 

[0166] The pumps can be adjusted depending on the 
product to be di^nsed. For example, if the product is a 
viscous liquid, the pumps need to be stronger, if a bst filling, 
and thus movement of the surface is required. 

[0167] Other methods which can be used include flow 
measurement, by use of a magnetic flow meter or mass flow 
meter, and pressure flow filling/measurement (which keeps 
the pressure constant and controlling filling time and thereby 
volume), 

[0168] It can also be preferred to use a filling system 
whereby, prior to filling, a second surface with openings, 
which each has a surface area equal or less than the surface 
area of an open pouch, is placed above the continuously 
moving web of open poudaes and is moved continuously in 
the direction of the web of pouches and with the speed of the 
web of open pouches, such that each opening remains 
positioned above one open pouch during the filling step and 
that the space between at least part of the moulds is covered 
by said suifaoe, preferably said second sui&ce being an 
endless, rotatably moving belt. 

[0169] The filling will then take place throogb the open- 
ings on this surface or belt, such that the product can ordy 
enter in the open pouches and not on the area between the 
pouches, which is covered. This is advantageous because the 
area between the open pouches (between the inoulds), which 
typically serves as sealing area when closing the pouches^ 
remains fiee of product, which ensures a better or easier seal. 

[0170] The £lIed,^open pouches are fliencbsed, which can 
be done by a1lfm^od7P^fer^Iyi tiiis is also done while 
in boiizontal position and in continuous, constant motion, 
and preferably on the horizontal portion of the endless 
surface descr£>ed above. 

[0171] Preferred in the case of the second moving web is 
that the ck)aiiig is^one by continuoiisly feeding a second 
material or fiim,'preferabry water-soluble film, over and onto 
the web of open pouches and then preferably sealing the flist 
film and second film together, typically in the area between 
the moulds and thus between the pouches. Frcfeired is that 
the dosing material is fed onto the open pouches with the 
same speed and moving in the same direction as the open 

[0172] Preferred in the case of the fist moving web is that 
the closing material is the second web of closed, filled 
pouches, closing being accomplished as described above, 
i.e. by placing the web of closed filled pouches on the open 



pouches in a continuous maimer, preferably with constant 
speed and moving in the same diiection of the open pouches, 
and which is subsequently sealed to the first film. Alterna- 
tively, the first moving web can also be closed using a fihn 
of material as described above for the second web prior to 
s^>erposing and sealing the first and second moving webs of 
pouches. Sucb embodiments may be preferred in the case of 
multi-liquid composition containing products or wfaeie it is 
required to maniiachire pouches in side-by-side but super- 
posable lelation^p. 

[0173] Tbe seating c an be done by any method. Tbe 
sealing may be done in a disoontuiuous manner, for example 
by transporting the web of pouches to another sealii^ area 
and sealing equipment. However, the sealing is preferably 
done contimiously and preferably with constant speed whilst 
the closed web of pouches moves continuously and with 
constant ^eed, and it may also preferably done in horizontal 
position, preferably also on said horizontal portion of tbe 

[0174] Preferred methods indiide beat sealing, solvent 
welding, and solvent or wet sealing. Hereby it may be 
preferred that only the area which is lo form the seal, is 
treated with heat or solvent. The heat or solvent can be 
applied by any mediod, preferably on the dosing material, 
preferably only on die areas which are to foim the seal. 

[0175] Preferred may be that when heat sealing is used, a 
roller with cavities of the size of the part of the pouch, which 
is not enclosed by the mould, and havit^ a pattern of the 
pouches, is (continnously) rolled over the web pouches, 
passing under the roller. Hereby, the heated roUer contact 
only the area which is to be tbe sealing areas, namely 
between the pouches, around the edges of the moulds, 
lypically sealing temperatures are &oin SO to 300° C, or 
even from 80 to up to 200' C, depending on tbe film 
material of course. Also useful is a movable, returnable 
sealing device, operating as the retuiuable, movable filling/ 
dosing device above, which contacts the acea between the 
moulds, around tbe edges, for a certain time, to form the 
sea], and then moves away bom the sealing area, to remro 
backwards, to start another sealing cycle. In the case of heat 
sealing, it is important that the sealing area of the second 
web to die first web does not overlap the seating area of the 
individual first and/or second webs of pouches. 

[0176] If solvent or wet sealing or welding is used, it may 
be preferred that also heat is applied. Preferred wet or 
solvent sealing/welding methods incluile applying selec- 
tively solvent onto the area between the moulds, or on the 
ckifiing mateiial, by for example, graying or printing this 
onto these areas, and then applying pressure onto these 
areas, to form the seal. Sealing rolls and belts as described 
above (optionally also providing heat) can be used, for 
example. 

[0177] The superposed and sealed webs of pouches can 
then be cut by a cutting device, which cuts the pouches from 
one another, in separate superposed multi-oomparlment 
pouches which partially cuts the web so as to form mnlti- 
compadment pouches via side-by-side but superpoeable 
arrangement 

[0178] The cutting can be done by any known method. It 
may be preferred that the cutting is also done in continuous 
manner, and preferably with constant speed and preferably 
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whUe in horizontal position. However, the cutting step does 
not need to be dooe in horizontal position, dot continuously. 
For example the web of closed (sealed) pouches can be 
transported to the cutting device, e.g. to aoother surface, 
where cbe catting device operates. Although, for ease of 
processing it may be piefetred to perform the cutlmg step on 
the same surface as the previous steps. 

[0179] The cutting device can for example be a shaip iteoi 
or a hot item, whereby in the latter case, the that 'bums' 
throu^ the film/sealing area. Preferred may be a roller with 
sharp tools, such as a knife, with cavities of the size and 
pattern of the pouches, which roUs over the pouches such 
that the sharp tools only touch the area to be cut. Preferred 
may also be when the web of pouches is moving in ooe 
directtoQ (e.g. continuously and/or horizontally, foe example 
still OQ the endless surface herein) a static device contacting 
the area between the pouches along the direction of move- 
ment can be used, to cut the pouches ia the direction of 
movement in a continuous manner. Then, the cutting 
between the pouches along the direction of the width of the 
web of pouches can be done by an intennittenl cutting step, 
for example by applying a cutting devioe for a brief period 
onto the a tea, removing the cutting devioe and repeating this 
action with the next set of pouches. 

[0180] The pouch, when used herein can be of any form, 
shape and material which is suitable to hold the product prior 
to use, e.g. without allowing the release of the coinpositions 
f lom the pouch pribc to contact of the pouched composition 
to water. The exact execution will depend on for example the 
type and amount of the compositions in the pooch, the 
characteristics required tarn this pouch to hold, protect and 
deliver or lelease the compositions, the number of oompart- 
ments in the pouch. 

[0181] Preferred herein are water-jolnh1«Hinnshra having 
one compartment comprisii^ a\Ji miid o pmpost tion and 
another compartment coniptistng a^owider)or densified 
powder composi ^oa. During the maniJtelgre of the liquid 
compartment ai^air tjud ble is typic ally fbrmej) This air 
bubble can redticS~lUe ■UUlupit*i(UUily uf QiiTpouch and 
therefore the ease of closing the dispenser afier placing the 
pouch therein. It has been found that ease of closing is 
increased when the ratio of the air bubble diameter to die 
maximum lateral dimeieion of the pouch footprint is &om 
about 1:5 to about 1:2. Preferably, the bidjble has a diameter 
from dbaat 9 to about 16 mm; The bubble dimension can be 
controlled by process parameters. 

[01S2] In use. the water-soluble pouch is usually placed 
within the washing machine dispenser and released during 
die main cycle of ]he dishwashing process. However, the 
dispensers of some dishwashing machines are not com- 
pletely water tight, mainly for two reasons, either the 
dispenser has some apertiues allowing water ingress or the 
dispenser is sealed with a rubber band that can deform with 
time due to the high temperature of the dishwashing process. 
Wilei ingress into the dispenser can cause premature leakii^ 
of some of the pouch content which is thus lost at the end of 
the pre-wash. This prtAlcm is especially acute in the case of 
pouches comprising liquid compositions having a low vis- 
cosity wherein a considerable amount of the product can be 
lost before the main-wash cyde. The problem can be over- 
come by making the pouch or at lea^ the liquid compart- 
ment thereof out of a film material which is designated to 



surwve ±c pre-wash and to release the pouch contents at or 
after the start of the main-wash cycle. In European 
machines, the pre-wash is usually a cold water cycle (about 
20° C. or less) without detergent and lasting for about 10 to 
ISmin. 

[0183] Preferably the film material his a water solubiUty 
according to the hereinbelow defined lest of less than about 
S0%, moie preferably less than about 20% and especially 
less than about S% under cold water oondiliads (20" C. or 
below) when exposed to the water for at least 10 minutes, 
pie&rably at least IS minutes; and a water solubility of at 
least about 50%, mote preferably at least about 75% and 
e^cially at least about 95% under warm water conditions 
(30° C. or above, preferably 40° C. or above) when exposed 
to the water for about 5 minutes and preferably when 
exposed to the water for about 3 minutes. Such film mate- 
rials ate herein referred to as being substantially insoluble in 
cold water but soluble in warm water. Sometimes this is 
abbreviated simply to "warm water solirfile". 

[01S4] 50 grams±0.1 gram of pouch material is added in 
a pie-weigbed 400 mi beaker and 245 m*l ml of distiQed 
water is added. This is kept at the desired temperature, by 
using a water bath, and stirred vigorously on a magnetic 
sdner set at 600 rpm, for the desired time. Then, the mixture 
is filtered throu^ a folded qualitative sinlered-glass filter 
with a maximum poie size of 20 foa. The water is dried oS 
from the collected filtrate by any conventional method, and 
the weight of the lemajning material is determined (which is 
the dissolved or di^rsed fraction). Then, the % solubility 
or dispeisability can be calculated. 

[0185] Cbmmercially available films insoluble in cold 
water and soluble in hot water indude BP26 available from 
Aicello, LIO and US available from ^uafihM, VF-M and 
VM-S available from Kuraray and E-2060 available from 
Monosol. 

[0186] In a preferred embodiment a multi-compartment 
pouch comprises a first compartment comprising a liquid 
composition and a second compartment comprising a pow- 
der or densified powder composition. Preferably, the liquid 
compartment is made of a warn water-soluble material as 
descnbed beicinabove and the powder or densified p^mder 
compartment is made of coh3 walec-«)h]ble material, i.e., a 
material which is soluble to an extent of at least 50%, 
preferably at least 75%, more preferably at least 95% by 
weight under cold water conditions (20' C. or below) when 
exposed to the water for about 5 minutes and preferably 
when exposed to the water for about 3 minutes. Due to the 
way in which European dishwashing machines operate (they 
are filled with cold water and the cold water is heated by 
meaos of a beater), the compartment made of warm water- 
soluble material takes longer to dissolve than the compart- 
ment made of cold water-sohible material. This kind of 
pouch illows for a delayed release of the liquid composition 
providing optimised use of the deter^nt composition. Pref- 
erably, the liquid composition comprises dewrgency 
enzyme, this being advantageous from the enzyme storage 
stability viewpoint, the enzyme being separated &om the 
bkacb and from highly alkaline materials contained in the 
powder or densified powder composition. Furtbeimore, the 
litpiid containmg compartmeot (substantially cold water- 
insoluble and warm water-sohble) will take longer to dis- 
solve or disintegrate than the solid containing compaitment 
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(cold water-soluble), jninimizing the negative interaction in 
the wash Uquor between bleach and enzymes and between 
surfactant and enzymes and providing improved protein soil 
cemovil and ^tting benefits in the ijiter stages of the 



[0187] PoBch corapartmems containing solid composi- 
dons, in particular oxygen bleach comprising compositions, 
are usually pin-pricked id order to allow the leakage of any 
focmedoxygea The holes formed by pin pricldDg also allow 
the leakage oEper&mes or malodors, however. For example, 
surfactants often have an unpleasant smell associated with 
them and when such pouches are packed within a secondary 
package, the unpleasant surfactant smell can be concentrated 
into the package head space and released each time that the 
user open the padcage. This problem can be avoided by 
including the sucfactaat in the liquid composition, since 
liquid oontaiDing (»»npartments must be made &ee of pin 
boles. Thus, according to another embodiinent, the liqaid 
composition comprises a suifactant. Another advantage of 
having the sucf actant in the liquid phase is to avoid problems 
of loading the surfactant onto the solid material. A further 
advantage is that the surfactant is released with a ocitaia 
delay with respect to the solid composition, this allows 
better perfotmance of the bleach and enzymes which can be 
adveisely affected by interaction between the surfactant and 
the table/dishware surfaces. 

[0188] Pteferably pei&me is introduced in the solid com- 
position, pin pikjding allowing for slow release of the 
perfiime before the product is used in the dishwasher. 
[0189] Films substantially insoluble in cold water and 
soluble in warm water have relatively low moisture and 
plasticisei ctntent, therefore the film would require a sig- 
nificant time and temperature in order to seal by means of 
heat sealing. These requiiemeots can lead to damage of the 
film such as for example pin-holes it the point where the 
film is stretched into the mould, causing leakage, e^wdaUy 
problematic in the case of pouches containing liquid. There- 
fore, it is preferred that compartments made of films sub- 
stantially insoluble in cold water and soluble in warm water 
and which bouse liquids are sealed using solvent which 
partially hydrates the film prior to sealing, lowering the time 
and temperature cequiied for sealing, generating strong seals 
and avoiding pin-taole formation. In the preferred embodi- 
ment of differential solnbilily pouches having one compart- 
ment comprising a liquid composition and another compart- 
ment comprising a powder composition wbeiein the Hquid 
compartment is made of material substantially insoli^le in 
cold water and soluble in warm water and the powder 
compartment is made of material which is sohible in cold 
water, it is preferred that the liquid compartment be sealed 
by solvent-sealing while the liquid compartment is sealed to 
the powder compartment by heat sealing. 

[0190] The pouch can also be placed outside the dispenser, 
for example in the cutlery ba^t, in a net or on the door of 
the dishwasher. In ttiis case, it is prefecred to make the entire 
pouch of a fihn material, as for example the one described 
herein above, which protects the pouch content until at least 
the start of the main-wasb cyck. 

[0191] Although the nature of the pouched products is 
such that it readily dissolves or di^rses into the water, it 
may be prefened that disintegrating agents such as effer- 
vescence sources, water-swellable polymers or clays are 



present in the pouch itself, and/or in the product therein, in 
particular effervescence sources based on an add and a 
carbonate source. Suitable adds include the oigamc car- 
boxylic acids such as fiimaric add, mateic acid, malic acid, 
cMc add; suitabfe carbonate souvces include sodium salts 
of caibonate, bicaifoonale, percaibonate. FrefecrBd levels for 
the disintegrating aids or effen^escence sources or both are 
from 0.05% to 15% or even from 0.2% to 10% or even form 
0.3 to 5% by weight of total pouched composition. 

EXAMPLES 

5 Abbreviations used in Examples 

[0192] In the examples, the abbreviated component iden- 
tifications have the f61k)wing meanings; 



Otrbonale AiliydnMit (odittm caibonle 

STPP SodiniD bipoljrplKHpliale 

Siliale Amoipboii* Sodiiici SUaue (SiOj:NajO - fiom 2:1 lo 
4:1) 

HBDF EthiiiB l-hydn»y-U-dipliwphaBic »dA 

FerrartKniale Soditin] percvlniiatG of the aonua&l fonnDk 

l^mumyl o-amylitt ivaibble bom Novo Nocduk A/S 

Saviaaie ptolewe available bam Novo Nordisk A/S 

FN3 piolcase available fion GsaenoK 

SU>1S Poly-lbrgeiit 9 available Oom BASF 

ACNI aBqrl ctpped oog-ioDic EUi&ctant of fcmmila C^, H^^, 

EOt-cyelohexyl aeefad 

C,V<W} lebadecyl dinelkyl amiiK coide 

CuAO bezadecyl dimethyl amins oxide 

Duiamyl B-Bmylace available bm Novo Noidiidc AS 

OFM dipiopjrleae glyeal methyl elhei 

DtG dipiopjrlese gl^l 

Methocel cellidaaic IhidiBaei available lh>in Dow ChemicBl 



[0193] In the folbwing examples all levels ate quoted as 
per cent (%) by weight. 

Examples 1 to 8 

[0194] The compositions of examples 1 to 4 are intro- 
duced ID a two compartment layered PVA tcctangutar base 
pouch. The dual compartment pouch is made from a Mono- 
sol M8630 film as sighed by Chris-Craft Industrial Prod- 
ucts. 17.2 g of the particulate compositioD and 4 g of the 
liquid composition are placed in the different compart- 
ments of the pouch. The pouch dimensions under 2 Kg load 
ate: length 3.7 cm, width 3.4 cm and he^t li cm. The 
k>ngitudinalAransverse aspect ratio is thus 1,5:3.2 or 1:2.47. 
The pouch is manufactured using a two-endless surface 
process^ both surfaces moving in continuous horizontal 
lecliliDcaT motion as herein described. Acooiding to this 
process a first web of pouches is prepared by forming and 
filling a first moving web of open pouches mounted on the 
first endless surface and closing the first web of open 
pouches with the second web of fiUed and sealed pouches 
moving in synchronism therewith. 

[0195] The pouch is introduced in the 25 ml dispenser 
compartment of a Bosch Siemens 6032 dtsbwashing 
machine, the dispenser is closed and the washing macliine 
operated in its normal 55° C. program. 
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1. A mad)ia« dishwashing product in the fonn of i 
watec-soliible pouch comprising iplorality of compartmeDts 
in generally superposed or superposable tclalionshqi, each 
compartment containing one more deteigent active or aux- 
iliaiy componeots, «dierein said pouch has a volume of fiom 
about 5 to about 70 ml and a bagitudiiial/tiaiisveise aspect 
ratio in the range from about 2:1 to about 1:8. 

2. A machine dishwa^'i^ product accoiding'to claim 1 
wherein said pouch comprises upper and lower generally 
opposing outer walls, a skirt-like side wall and one or more 
internal partitiooing walls, and wherein each of said upper 
and lower outer walls and said ^drt-like side wall are formed 
by a method selected from the group consisting of thenno- 
forming, vacuum forming, and combinations thereof 

3. A machine dishwashii^ product accoidii^ to claim 2 
wherein each internal partitioning wall is secured to an outer 
or side wall of said pouch along a single seal line or to both 
an outer and a side wUl of said pouch along a plurality of 
seal tines that are at least partially non-overlapping. 

4. A macluiK disbwasbiog product according to claim 2 
wherein each pailitioDing wall is secured to one or more 
outer or side walls by heat or solvent sealing. 



5. A machine disbwasliing product according to claim 2 
wherein at least one internal partitioning wall is secured to 
an upper or lower outer wall along a first continuous seal line 
and one or both of said outer wall and said partitioning wall 
ate secured to the skirt-like side wall along a second 
goDtimious seal line and wherein said seal lines, in the case 
of heat seals, are essentially non-overlapping and in the case 
of solvent seals, are at least partially non-overlapping. 

6. A machiiw dishwashing product according to claim 5 
further comprising a longitudinally-extending waist region 
defined by said first and second seal lines, said first seal line 
or non-oveiiapping portion thereof being situated inwardly 
of the second seal line and longitudinally oS-set tberefiom, 
whereby said waist region and said skirt-like side wall are 
generally ooexteosive with one another. 

7. A machine dishwashing product according to claim 1 
comprising a plurality of compartments in generally super- 
posed lelationship, each compartment containing one more 
detergent active or auxiliary components, wherein the pouch 
comprises upper and lower generally opposii^ outer walls, 
a skirt-like side wall and oqc or more internal partitioning 
walls wbereiQ at least one internal partitioning wall is 
secured to an upper or lower outer wall along a first seal line 
and one or both of said outer wall and said partitiomng wall 
are secured to the ddrt-like side wall atoqg a second seal line 
and wherein the seal lines are at least partially non-overlap- 
ping, 

S. A machine dishwashing product according to claim 7 
having a longitudinally-extending waist region defined by 
said first and second seal lines, said first seal line or 
non-ofverlapping portion thereof being situated inwardly of 
the second seal line and longitudinally off-set therefrom, 
whereby said waist region and skirt-like side wall are 
geoeraUy coejdensive with one another, 

9. A machine dishwashing product according to claim 1 
wherein the plurality of said compartments are in side-by- 
side but generally superposable relationship and wherein the 
pcwch comprises upper and lower generally opposing outer 
waHSi one or more skirt-like side walls and one or more 
external partitioning walls, and wherein eadi of said upper 
and lower outer walls and skin-like side walls are formed by 
a method selected from the group consisting of thermofbrm' 
ing, vacuum fotming. and combinatiois thereof. 

10. A machine dishwashing {mduct according claim 1 
wherein at least one of said plurality of compartments 
comprises a powder composition. 

11. A machine dishwashing product according to claim 10 
wherein said pcwdei composition comprises particulate 
bleach. 

12. A machine disbwasfaing product according to daim 11 
wherein said particulate bleadi is selected &om the group 
consisting of inoiganic peroiddes, organic peracids, and 
mixtures thereof; wherein said iuoiganic peroxides are 
selected &om the group consisting of perborates, percarbon- 
ates, and mixtures thereof and wherein said organic perac- 
ids are preformed monopcroxy carboxyKc acids. 

13. A machine dishwashii^ product according to claim 1 
wherein at least one of said plwality of compartments 
comprises a liquid composition. 

14. Amacfaine dishwashing product accoiding to claim 13 
viierein said liquid composition comprises deteigency 
enzyme. 
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15. A machine dishwashing ptodud according to claim 1 
wherein at least one of said plurality of compartments 
comfwises a composition in paste form. 

Id. AmachiDe ddsbwasbing product according to claim 1 
wherein At least one of said plurality of compartments 
compises a composition in gel form. 

17. A machine dishwashing product according claim 1 
wherein at least one of said plurality of compartments 
comprises a compositJon in wax form. 

18. Amacbiiie distawasbing product according to daim 1 
wherein one or mtwc of said plurality of compartments 
comprises an organic solvent system effective in removing 
cooked-, baked- lod humt-on soils. 

19. A machine dishwashing product according to claim 18 
wherein said organic solvent system is sekcled &om the 
group consisting of alcohols, amines, esters, glycol ethers, 
glycols^ te (penes, and mixtures thereof. 

20. A machine dishwashing producl acooiding to claim 18 
wherein said oiganic solvent system is selected &om tbe 
group consisting of organoamine solvents, alcoholic sol- 
vents, glycols, glycol derivatives, aod mixtuies thereof; 
wherein said oiganoimine salvents are selected fiom the 
group consisting of alkaoohunines. alkylamines, alkyleiie- 
amines, and mixtuies thereof; wherein said alcoholic sol- 
vents are selected from the group consisting of aromatic 
alcohols, aliphatic alcohols, cycbaliphatic alcohols, and 
tnixtures thereof; and wheicin said glycols and glycol 
derivatives are selected from the group consisting of Cj-Cj 
(poly)alkylene glycols, glycol etheis, glycol esters, and 
mixtures thereof. 

21. A machine dishwashing product acooidiiig to claim 18 
wherein said organic solvent comprises oigaDoamine sol- 
vent and glycol ether solvent in a weight ratio of Etom about 
3;1 to about 1:3. 

22. A method according to claim 21 wherein said glycol 
ether solvent is selected from the group consisting of eth- 
ylene glycol monobulyl ether, diethylene glycol monobutyl 
ether, ethylene glycol raonomethyl ether, ethylene glycol 
monoethyl ether, diethylene glycol monomethyl ether, dieth- 
ylene glycol monoethyl ether, propylene glycol monobutyl 
ether, d^ropylene glycol monobutyl ether, ethylene glycol 
phenyl ether, and mixtures thereof. 

23. A machine dishwashing product according to claim 1 
wherein eadi of the said plurality of compartments have a 

in-use conditions. 

24. A machine dishwashing product according to claim 23 
wherein at least one of said compartments is made of a 

material whidi is substantially insoluble in cold water at or 
below about 20° C. and soluble in warm water at or above 
about 30° C, wherein at least one other compartment is 
made of a material ^ch is soluble in cold water at ot below 
20° C. 

25. A machine dishwadiing product accotdii^ to claim 23 
comprisii^ a Gist compartment containing a liquid compo- 
sition and a seccnd compartment containing a powder or 
densihed powder compositioQ, said first compartment pref- 
erably being made of a warm watei-soluble material and said 
second compartment preferably being made of a cold water- 
soluble material. 

26. A machine dishwaidiing product according lo claim 2S 
wherein said liquid composition comprises a delergency 
enzyme. 



27. Amachine dishwashing product according to claim 25 
wherein said liquid composition comprises a surfactant. 

28. A method of washing dishwaie/tableware in an auto- 
matic dishwashing machine, said method comprising the 
step of contacting said dishwaie/tableware with said dish- 
washing product of claim 1. 

29. A process for maldng a water-soluble pouch and 
which comprises a pluralily of compartments in generally 
superposed or supeiposable leiationship, each oompiisiiig a 
detergent active or auxiliary component, the process com- 
prising the steps of: 

a) fbmiing a first moving web of fiUed and optionally 
sealed pouches releasably mounted on a first moving 
endless surface; 

b) forming a second moving web of filled and sealed 
pouches releasably mounted on a second moving end- 
less surface; 

c) superposing and sealing or securing said first and 
second moving wd)s to form a superposed and sealed 

d) separating said superposed aod sealed web into a 
plurality of water.soluble multi'OOinpartmem pouches. 

30. A process according to claim 29 wherein said second 
moving endless surface is moving in synchronism with said 
first moving endless surface. 

31 . Apiocess according to claim 29 wherein said first web 
of pouches is pmpared by forming and filling a fiist moving 
web of open pouches mounted on the first endless surface 
and closing the first web of open pouches with web closure 
means moving in synchronism therewith. 

32. A process according to claim 29 wherein said first web 
of pouches is prepared by forming and filling a first moving 
web of open pouches mounted on the first endless surface 
and closing the fiist web of open pouches with the second 
web of filled and sealed pouches moving in synchronism 
therew&h. 

33. A process according to daim 29 further coruprisiiig 
the step of inverting said second moving web prior to 
superposing and sealing said fiist and second moving webs 
to form said superposed and sealed web. 

34. Aprocess acooiding to claim 29 wherein said pouches 
of the first moving web are horizontal or substantially 
borizoDlal during filling thereof. 

35. A process for making a water-soluble pouch which 
coaQ)rises a plurality of compaitmenis in geiteraUy super- 
posed relationship, each comprising a dete^ent active or 
auxiliary component, the process comprising the steps of 
forming and filling a movuig horizontal or substantially 
horizontal web of open pouches releasably mounted on a 
first moving endless surface and closing the web of open 
pouches with a superposed movii^ web of pre-formed, filled 
and sealed pouches moving in synchronism therewith. 

36. A process according to claim 29 wherein said fiist 
endless suifaoe is movii^ in continuous horizontal or sub- 
stantially hoiiz»ntal motion during the step of filling the first 
moving web of open pouches. 

37. A process ac«»rding to claim 29 wherein said first 
endless surface is moving in continuous horizontal rectilin- 
ear motion during the step of flUing the first moving web of 
open pouches and wherein the step of filling is accomplished 
using a producl filling station moving in synchronism with 
the &8t endless surface. 
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38. Aprocess according to claim 37 wherein said product 
filling statioD comprises means for 6]ling quantities of a 
plurality of product feed streams into each of said open 

pouches. 

39. Aprocess according to claim 29 wherein said second 
web of formed, filled and sealed pouches is prepared by 
forming and filling a second moving web of open poudies 
mounted on the second endless surface and closing the 
second web of open pouches with film closure means 
moving in synchronism therewith. 

40. Aprocess aooording to daim 29 wherein said pouches 
of the second moving web are horizontal or substantially 
horizontal duiing the filling thereof. 

41. Aprocess aooording to claim 40 wherein said step of 
filling the second moving horizontal web of open pouches is 
aooomplished using a second product filling station moving 
in synchronism with the second endless surface. 

42. A process acceding to claim 41 wherein said second 
product filling station comprises means for filling quantities 
of a plurality of product feed streams into each of said open 
pouches. 

43. A process according to claim 29 wherein said first 
endless sirfaoe is moving in horizontal rectilinear motion 
during the step of filling the first moving v/eb of open 
pouches and wherein said second endless suirface is moving 
in substantially horizontal rectilinear or curvilinear motion 
during the step of filling the seoond moving web of open 
pouches. 

44. A process according to claim 29 wherein said second 
endless surface rotates in a direction coimter to said flist 
endless surface. 

45. A process for making a water-soluble pouch wiiich 
comprises a plurality of compartments in generally super- 
posed or superposable relationship, each comprising a deter- 
gent active or auxiliary component, the process comprising 
the steps of; 

a) forming and partially fiilicg a moving web of open 
pouches releasably mounted on a moving endless sui- 
tace; 

b) closing and sealing said movit^ web with web closure 
means moving in synchronism therewith whereby the 
w«b dosuic means is introduced into tbe pattially filled 
pouches so as to form a plurality of ckised and super- 
posed open compartments; 

c) filling, closing and sealirig the superposed open com- 
partments by means of a second web closure means 
moving in synchronism with said moving web; and 

d) separating said web into a phirahty of water-soluble 
multi-compartment pouches. 

46. Aprocess according to daim 45 wherein said sealing 
steps ate undertaken by means of solvent sealing. 

47. A process for making a water-soluble pouch which 
comprises a plurality of compartments in gerrerally super- 
posed or siqierposable relationship, each comprising a deter- 
gent active or auxiliary component, the process comprising 
the steps of: 

a) forming and partially fiUii^ a moving web of open 
pouches releasably mounted on a moving endless sur- 

b) closing said moving web with web closure means 
moving in synchronism therewith whereby the web 



closure means is introduced into the partially filled 
pouches so as to form a plurality of ckised and super- 
posed open compartments; 

c) filling md closing the superposed open compartments 
by means of a second web closure means moving in 
synchronism widi said moving web; 

d) sealing said web and said first and second web closure 
means; and 

e) separating said web into a plurality of water-soluble 
multi-compartment pouches. 

48. Aprocess according to claim 47 wherein said sealiqg 
step is imdertaken by means of ultrasonic sealing. 

49. A process according to daim 45 wherein said web of 
open pouches in step (a) is filled with a first composition 
comprising a detergent active or auxiliary component and 
wherein the composition is densified or the pouches 
enlarged before dosing said moviog web in step (b). 

50. A process according to claim 49 wherein said fiist 
composition is a powder composition and wherein said 
composition is densified by compaction. 

51. A process for making a watet-^iluble pouch which 
comprises a plurality of compaitmenis in generally super- 
posed or superposable relationship, each coiopiising a deter- 
gent active or auxiliary component, the process cocnprising 
the steps of: 

a) fonning and filling a moving web of open pouches 
releasably mounted on a moving eodless surface; 

b) closing and sealing said moving web with web closure 
means moving in synchronism therewith so as to form 
a plurality of closed compartments; 

c) forming a recess within some or all of the dosed 
oompartmenls formed in step (b) so as to generate a 
pluraUly of open compartments superposed aljove the 
closed compartments; 

d) filling, closing and sealing the superposed open com- 
partments by means of a second web dosure means 
moving in synchronism with said moving web; and 

e) separating said web into a plurality of water-soluble 
multi-compartment pouches. 

52. A process for making a water-soluble pouch which 
comprises a plurality of compartmenis in generally super- 
posed or superposable relationship, each comprising a deter- 
gent acdve or auxiliary component, the process comprising 
the steps of: 

a) forming and filling a moving web of open pouches 
lelcasably mounted on a moving endless surface; 

b) dosing said moving web with web closure means 
movii^ in synchronism therewith so as to fotm^ a 
plurality of dosed and superposed open compartmenis; 

c) forming a recess within some or all of the dosed 
compartments formed in step (b) so as to generate a 
plurality of open compartments superposed above the 
dosed compartments; 

d) filling and closing Ok superposed open compartments 
by means of a second web closure means moving in 
synchronism wilb said moving web; 

e) sealing said web and said first and second web closiue 
means; and 
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f) separating said web into s plurality of waler-fioluble 
multi-^ompartmcQt pouches, 

53. Aprocess accorditig to claim 45 wherein said endless 
surfice is moving in continuous horizontal or substantially 
horizontal motion during the steps of filliog the open 
pouches and superposed open compartments, 

54. Aprocess accordiiig (o claim 45 wherein said endless 
surface is moving in continuous horizontal rectilinear 
motioD during the steps of filling the open pouches and 
superposed open compartments, and wherein the steps of 
filling are accomplished usit^ a praducl filling station 
moving in synchronism with the endless surface. 

55. A process accoiding to claim SO wherein said product 
filling station comprises means for filling quantities of a 
plurality of product feed streams into each of said compart- 

56. Aprocess according to claim 29 whecejn a plurality of 
compartmeDts is filled with a powder composidon and 
wherein a plurality of supeiposed oompaitmcnts is filled 
with a liquid, gel or paste composition. 

57. A process according to claim 29 fior forming a 
plurality of multi-compartment pouches in a multiplicity of 
sensorially distinctive groups, the process comprising filling 
and sealing each of a multiplicity of compaitmental ^oups 
with a corresponding sensorially distioctive composition, 
whereby the resulting groups are distinctive in Cerms of 
colour, shape, size, pattern or ornament, or wherein the 



groups are distinctive in terms of providing a unique sen- 
sorial signal such as smell, sound, feel, etc. 

58. A method of washing dishwane/tabteware in an auto- 
malic dishwashing machine using the water-soluble pouches 
make according to the process of claim 25. 

59. A display pack comprising a see-througji container 
which contains a plurality of unit-doses in the form of 
water-soluble pouches ia a multiplicity of sensorially dis- 
tinctive groups, each pouch being a product according to 
claim 1 or made according to the process of claim 29. 

60. A display pack comprising a see-through container 
comprising a plurality of unii-doses of a detergent product in 
a multiplicity of sensorially distinctive groups, and ^rfierein 
the groups are distinctive in terms of colour, shape, size, 
pattern or ornament, and where b the groups are distinctive 
in terms of providing a unique sensorial signal. 

61. A di^Iay pack according to daim 59 wherein the 
mimber of said unit-doses is at least about 10 and wherein 
the number of sensorially distinctive groups is at least about 
2. 

62. A display pack according to claim 59 wherein at least 
two groups are visually distinctive in terms of colour. 

63. Adisplay pack according to claim 59 wfaeroin al least 
two groups are distinctive in terms of perfiune. 
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ABSTRACT 



A plant propagation apparatus is disclosed which cotnprises 
a flexibk transparent enclosure. The enclosure is disposable, 
and could be formed of a polymer such as polyethylene. The 
enclosure would have at least two walls, formed of flexible 
material that fedHtates transmission of light through the 
walls. Plant material is sealed withm the endosurs, and 
nutrient solution is made available within the sealed enclo- 
sure for the planL The enclosure is a low cost and effective 
method for propagatiitg young plants and iransporling them 
between the laboratory environment and a greenhouse or 
field. The eaclasuie may be configured to receive gas or 
carbon dioxide on its inner surf aice to a piedeieimined level 
of pressure, thereby affording the enclosure a flexible but 
stiff caechitDical resistance that protects the young plant 
while it is growing, 

16 Claims, 6 Drawing Sheets 
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APPARATUS AND METHOD FOR patent, whereby such a hard cylindrical c 

PROI^VGATINC PLANTS sealed by means of plastic film, wax, or oincr oiiticiiiii, 

However, there are disadvantages with the use of such 

BACKGROUND OF THE INVENTION ^y^^^ coclaineis. Such conlaiueis are relatively heavy, 

The invention relates to plant propagation systems, and ^ and therefore typically are very costly to ship ftom the 

more particularly to aseptic propagation systems and meth- laboratory to a greenhouse. Further, the containers must be 

ods, re-used many times to make (be use of such containers 

Tissue culluie propagation, sometimes referred lo as economically viable. Re-use requires that the containers be 

micro propagation, is ifae pwoess of growing plants &om a washed or sterilized, aixl then sent back to the laboratory, 

piece of plant tissue that has been extracted from a parent Storage also presents a problem, as the contamers are nol 

plant. Honiculturists favor plant propagation as i growing compressible (and sometunes not even stackable) wludi 

method because its provides relatively high production «qiiirBS a large volume of space for storage. Tllis storage 

efficiency and greater uniformity of plants. The process P«>Wem adds to the undesiiability of using such hard plastic 

results ia mass production of plants having certain desirable tray containers as plant propagation containers, 

cbatacieristics because substantially all the plants produced What is needed in the pianl propagation industry is a 

are genetically identical lo and have all the desirable traits of method and apparatus for producing plants in a maimer tbat 

the parent plant. facilitates the entry of gases such as carbon dioxide into the 

Plant microptDpagation may be described as subdivided vicinity of the plant. An apparatus that provides for light 
into stages. Stage one is sometimes said to comprise transmission and a steady nutrient supply is desired, 
kitiatioa, in which a plant bud is initiated in a growing Furthermore, a Ughtweight and inexpensive method of 
media. Stage two comprises a multiplication phase in which propagating lai^ numbers of plants easily, reproducibly, 
nutrients and honnoises are provided to enable rapid cell rehably, and al a minimum cost to a grower is needed, 
division and substantial growth of the platelets. Id stage two. Adequate nutrients and gases must be provided to the plant 
it is very important to keep pathogens and biological pests wbile at ibe same time shielding plant seedlings from 
from infesting the culture. It is important to avoid subjecting " undesirable biological pathogens. Furthermore, the appara- 
the entile crop or field to bfological pests, and one way to tus must be capable of mainiaining the planl al an appro- 
avoid subjecting the entire crop or fiekJ lo biological pests is ptiale temperature while the planl is propagating. 
10 propagate the plants in an environment thai shields the SUMMARY OF THE INVENTION 
mamring plant from pathogens, white also faciUtating rapid ^ SUMMAKY Ot JHh IN VtN 1 lUN 
and vigorous growth. The present invention recognizes and addresses the fore- 

In stage three, leaves and shoots expand and the plant going disadvantages, and others of prior art constructions, 

dssue becomes more capable of photosynthesizing. In stage and methods. 

four, the plant is moved out of the laboratory enviioament Accordingly, it is an object of the present invention to 

and into a greenhouse, where the plant may begin to take on ^ provide a plant propagation system, 

larger amounts nf light, and thensfore heat, developing roots [, aaotlier object of the present invention to provide a 

that will be needed for transfer to the field m the natural aaethod for propagating plant material, 

enviionment outdoors. H ^ ^ fyrther object of the present invention lo provide a 

Environments conducive to root and shoot formation of propagation system and metKod that does not rely upcm 

the developing plant facilitates rampant spread of pests. 45 jj^j jigjd containers. 

Therefore, it is important to minimize the chances of inlio- „ ^^^^^ iiveutioa to provide a 

ductog pests on planl material or media. ^^^^ propagation system and method that prevents contami- 

Apparatus and methods have been devised to micropropa- {,f growing plant material 

gate plan^ in the above tefeteocedmanner. For example „ ^ ^ i^^„ji„„ ^ , 

U.S. Pat. Nos. 5,525^05 and 5,597,731 arc directed to plant 45 p,™„gj,tion system and method that continually 

propagation systems. These two referenced patents disclose lenish^s ,he aulrieots and gasaes necessary for plant 

sealed, semipermeable membrane vessels for completely orowth 

enclosing plant material iherein. The sealed vessels typicaUy . \ ^- , , .u. *j ri™ .„ „_v,„-h. . 

are transhicent and permeable to gases and liquids while , " >^ 'f *^ fhJ 

remaining impermerie to biological contaminates. Plant 5Q P'^"' propW" system and method diat facihtates the 

^ ^ . . ° ........ transportation of plant malenal. 



le extracted from a parent plant may be placed within the 



sealed vessels and grown heterotrophically. Once it It is a further object of die present mveoUon to employ an 

develops, the plant may be transferred to a greenhouse apparatus for cooling plant contamets durmg growth, 

environment for pboioautottophic growth. In the greenhouse It is anotber object of the invention to replenish or change 

environment, the sealed vessels are supported m tmys, and ss the compositioD of nutrients and gases necessary for plant 

exposed to light, gases, water, and a liquid nutrient solution growth. It is an objecrive to provide a system that is well 

for optunizing growth. suited to grow plants in several phystbtogical stages and 

At least one patent has disclosed the use of a sealed sterile production environments, 

container with support members provided fcr plant dssnes The invention comprises plant propagation apparatus irnv- 

which are positioned between surfaces of the support mem- ea itsg a disposable sealed tran^arent enclosure having at least 

bers. U.S. Pat. No. 5,943,S21 discloses support members two walls. The walls, in one embodiment, are formed of a 

within a sealed sterile container having opposing surfaces flexible material that facilitates transmission of light through 

for supporting plant tissues made of » material that is the walb, the enclosure having an inner space and an outer 

suitable for impregnation by a nutritive medium. In the '821 surface. The enclnsuie is capable of sealing plant material in 

patent, a cylindrical container that resembles a Petri dish is h a substantially airtight manner. The endosuie is capable of 

disclosed. In fact, a Petri dish is the suggested container to mamtaining on its mner space a reservoir of liquid nutrient 

be used in the practice of dte invention disclosed in the 'BZl solution for uptake by said plant material The enclosure is 
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configured to receive gas on its inner ^ace to a predeter- FIG. 1 provides a per^ctive view of the sealed Irans- 

tnined level or pressure, thereby affording to the enclosure parent enclosure of the invention; 

a flexible mechanical resistance. TTie enclosure is capable of pjQ shows an alternate embodiment of the enclosure 

protecting the plant material from mechanical stress duric^ hsving a membrane vent on a wall of the enclosure for 

handling and transport while affording a flexible packing 5 admitting gases into the enclosure; 

mechanism for the plant material, „„ « u .u 1 r cir- 1 cir- 1 a 

^ _,. , , ■ i J FIG. 2 shovBs how the enclosures of FIG. 1 or FIG. 1 A 

In ot» embodiment, the apparatus also includes a gss , i.w..„,,,-™;c„„™<.„t 

diffusion membrane vent to facState diffusion of gases from """y ^ ^ *!»P™™' *i* fifSir^lZ^^^ 

the outer surface of the enclosure to the inner space of the « H^^^'^- » ^ "> » for planling; 

enclosure. For example, air, oxygen, or carbon dioxide can jj, FIG. 3 shows an alternate embodiment of the invention in 

eater the enclosure through such a membiane vent. which the endosnre has at least about five walls and gussets 

In other embodiments, the apparatus is adapted to assume 00 walls; 

a configuration thai at least partially blocks die flow of gas FIG. 3Ashows the embodiment of the invention shown in 

across the gas diffusion membrane vent. This may be FIG. 3 in which contains the membrane vent and is partially 

accomplished by folding over a membrane vent of the jj blocked to reduce the movement of gases into the enclosure; 

enclosure, or by blocking the membrane vent using a patch piQ. 4 shows 1 partial cross-section of one embodioncnt 

or cover. Furthermore, the membrane vent may be adapted of (be invention in wbich th« endosute is provided is a 

to retard the communication of pathogens from the outer support tray that is adapted to tbermally buffer the enctosure; 

surface of the enclosure to the inner space ol the enclosure. p,Q 4^ ^ ^^^^ aoss^ction of several support 

In general, the enclosures are adapted to be placed side by 20 trays in parallel, as may be employed in a large volume 

side in a shippii« carton for iransport, the enclosure having growing environment; 

agaspressureonitsinnerspacethatfacilitatesclosepaj^^^^^^ . ^ ^. j ^ ^^^^^ 4 

without substanual damage to fte p ant materuil. Large ^ ^ ^^^^ ^^^^ 

numbers of plants can be shipped easily in this way. the enclosure- and 

The invention also includes a system for propagating 25 , . ' . ... , , ,1, 

plants that comprises a disposable seded Itansparent inclo /'G. 6 shows an aUernate embodiment o he sj^tem 

sure having at least two walls, the walls being formed of a f,*^™ ^° 5 in which fte support tray of tbe system 1^ 

flexible material that facilitates transmission oflight through I'y. «° h.w'' tlS 

the walls. In this system, the endosnre has an imier space ^dmmistermg carbon dio«de mlo the enclwed spa«, 

and an outer surfke;, the enclosure being capable of seaKng 30 '^^''y providing a caifcon dio«de ennched gaseous envi- 

plant material in a substantially airtight manner, whereby tht ^ *'«=>«««^ «P«« <^ ^P^'' 
enclosure is capable of maintaining on its inner space a 
reservoir of liquid nulrieot solution for uptake by the plant 
material. The enclosure is also configured to receive gas on 

its inner space to generate pressure to a predetcnnined level. 35 ReJsrence now will be made to Ibe embodiments of the 

In this way, it is possible to afford to the enclosure a flexible invenUon, one or more examples of which are set forth 

medianical resistance. below. Each example is provided by way of explanation of 

A support tray is also provided, the Uay being adapted to the invention, not as a limitation of the invention. In fact, it 

thermally biiffer the endosnre by supporting a cooling fluid, *^ ^ ^m«>'Ot to those sldfled m the art that various 

such as water, upon at least a portion of the outer surface of 40 modifications and vanations can be made m this loveotion 

the endosnre without departirig fiom the scope or Spirit of the invention. 

The invention may also comprise a method of propagating For instance, features ilhistrated or described as pan of one 

plant material. In the method, several steps may bl e-nbodmient can be used £«, another 'tfbod^ne^t to yield a 

performed, at least some of whid. iochide: providing a ^fher embodimentJ1ius,U« intended that the present 

flexible film, living plaat material, and a nutrient soMoD, « myenUoo cover sudi modifications aad vanations as come 

then sealing the flexible film to form an airtight three- appended ckm,s and their e<5uiva- 

dimensionalendosuie having an imier space. In the method, ^^^'"^ '^^ 

the enclosure has on its inner space living plant material and >f ^^^on are Asclosed m or are obvious &om the foUowing 

a nutlientsolution. Also, gas provided to the innerspace deta, eddescrrpt.on.il is lobe urxlerstood by one of or^^^^^ 

of the enclosure in an amount that affords mechanical 3tt skiU in the art that the present discussionis a description of 

subilily to the enclosure. The enclosure is adapted to assume exemplary embodiments only, and isnot intended as hminng 

a voluine and shape that is supportive of vertical growth of °f the present invention, which broader 

the living plant material. The e!«losure Ls adapted to facili- ^^'^^ ^'^^'^^ ^ «^n^Pl»^y constructions, 

tate shipping and transport of the enclosure in padced boxes In the high volume production of plants for consumer and 

or crates. agricultural uses, it is critical to devebp a system for 

In some methods, gas is injected through a hole in the waD containing and propagating plant material that is easy, 

of the endosnre, then the hole is resealed to provide an inexpensive and effective in propagating the plants Stage 

airtight enclosure. The method, in some embodiments, may one of plant ptopagaUon is generaUy the mtoiion stage in 

alsorampriseremoviogtheacclimatizedplantmatetiai&om which a shoot or a bulb is mtoled m the endosure of the 

the enckwnie and then planting the living pUnt material in « invention. In stagp two of development, plants uptake rmtn- 

I- o =1- growth regulalois to encourage rapully dividing 

™' ■ cells within the plant. In the first two stages of plant growth, 

BRIEF DESCRIPTION OF THE DRAWINGS therefore, there are high metabolic requirements for energy 

AfuUa]ide[uibUngdBClosuieoftbisiiiveDlion,inclitdii]g consumption. In geneial, during the first two stages of 

the best mode shown to one of ordinary skill in the art, is set 65 growth, the plant tissue is not capable of carrying out 

forth in this ^ecificatim. The foUowing Figures illustrate adequate photosynthesis to meet this high demand for 
the inv 
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Hie initial gfowth oE tissue in the enclosures of the In FIG. lA, a sealed enclosure 121 is provided wbich 

invention is acxximplished heterotmphically. Heterotrophic shows an alternate embodiment of the invention. In this 

or pbotonaixo trophic growth is growth in which the orgaa- embodiinem, a first wall 122 and a second wall 123 is 

ism obtains nourishment and energy from the ingestion and provided, with an inner space 124 separating said walls. An 

break down of organic matter. During this phase, the plan! 5 oi^er surface 125 is also provided. Plant material 126 is 

tissue is typically exposed to adequate light intensity to positioned between the first wall 122 and the second wall 

sustain growth. TTie organic carbon is usually obtaioed from 123. Fuitheimore, a reservoir 127 is provided near the lower 

sugars such as sucrose. portion of the enclosure 121. In this embodiment, a gas 

In general, micropropagation is commonly completed in diffusion membrane vent 130 is provided upon the liist wall 
a mist or fog enclosure in a greenhouse. These environments _ 122 of the enclosure. The gas diffusion membrane vent 130 
provide havea for biotic pests. Therefore it is common for provides an area in which gasses may be transferred into the 
the clean products of a lab to be shipped and sold in sq)tic inner space 124 of the enclosure 121. However, the mem- 
media from a mist or fog house. Furthermore, water is brane vent 130 also serves as a screer] against biological 
consUntly percolated through the soilless media, so the contaminants or pests that might otherwise enter Ihe enclo- 
small plants with rudimentary roots do not dessicate. Tbe sure 121 through the membrane vent 130, Furthermore, the 
percolation of water leaches the soliible fertilizer salts down enclosure of FIG. lA may be folded over the membrane vent 
through (be media profile, making fertilizer scarce for the 130 so that water loss is miniiniied at a time that carbon 
rudimeolary root system. Therefore, plants from a mist or dioxide in the headrace is not so important. The bet- 
fog house are also nutrient starved when delivered to the end erotropbic or photomixotrophic phase of growth is an 
user. example. 

In the (bird stage of plinl growth, leaves and shoots FIG. 2 shows a method of transporting the ecclosm^ of 

expand and the plant tissue develops the capability of the invention. In FIG. 2, a plurality of enclosures 202a-A are 

photosyntbesizing. That is, the plant tissue, when exposed to shown arranged in a parallel fashion within a transport box 

hgbt, gases, water and essential nvtiients, derives energy 200. Thus, when tbe enclosures are filled with plant matedal, 

through tbe process of photosynthesis. Fboloaulotropbic and provided with the appropriate amount of gas and nulci- 

growtti occurs when the plant organism synthesizes oiganic ent solution, Ibey may be transported from a laboratory 

Dutrients by deriving energy from light. That is, once pho- environment to another laboratory or greenhouse 

toautolrophic growth begins, the plant tissue becomes environment, for example. In other examples, the enclosures 

capable of making its own food in sufficient quantity to 202a-A could be used to transport plant seedlings or other 

support photDaulotiophic growth. ^ plant material from a greenhouse environment to the field. In 

Generally, plants need oxygen, carbon dioxide, water, sotne instances, it might be passible to transport plant 

nutrients, and light for carrying out re^iration and growth material directly from the laboratory to the field. In any 

processes. Oxygen, carbon dioxide and light can be provided event, Iranqiortatian of plant seedlings may be easily and 

to the plant material from the atmosphere. During quickly accomplished using tbe enclosures of Ihe invention, 

photosynlbesis, besides carbon dioxide and light energy, Ihe 35 A box lid 201 optionally may be provided to support the 

plant material needs water, in order to synthesize carbohy- upper surface over Uie enclosures 202a-A during transport, 

drates. However, the liquid growth media can include water FIG. 3 shows an alternate embodiment of the invention in 

as an ingredienl in oonoentrations sufficient to support which an endosure 3D0 is comprised of a least four walls 

phoioaulotrppbic growth. and a bottom portion. A gusset 301 and gusset 302 are 

As described, plants require carbon dioxide in order to « provided on each side of the enclosure 300, and plant 

carry out photosynthesis for producing carbohydrates. In the material 303 is shown within the endosiite 300. An optional 

past, when sealed in oonlamers, plants have been slow to membiane vent 304 is shown near the tc^ of the enclosure 

photosynthesize. A possible cause ifot this deficiency may 300, and tbe top margin of the enclosure may be heat sealed 

result from the depletion of carbon dioxide vrithin the along sealed margm 305. 

container. In order to overconie this problem, the plant 45 FIG. SAshows the embodiment of FIG. 3 in which the top 

propagation system can optionally include enrichment from membrane vention of the enclosure 300 ha>s been folded over 

an external carbon dioxide source. to partially block the flow of gasses into or out of the 

T\iming to FIG. 1, a sealed enclosure 21 is shown having membrane vent 304, Thus, for example it might be possible 

a generally transparent exterior. A first wall 22 is opposite a to fill the enekisure 300 with an appropriate amount of 

second wall 23, attd an toner space 24 is between the fiist 50 ntitrient solution 307, and the correct gasses for beattby plant 

waU 22 arid Uie second wall 23. Furthermore, an outer growth. Then, tbe plants could receive gasses (i.e.: respire) 

surface 25 is provided on the outside of the enclosure 21. in the laboratory environment while they are growing, and 

Plant material 26, in the form of one or more propagules, is just prior to transport the top portion of the encloaire 300 

provided uisade the sealed enctoswre 21. A reservoir 27 of couM be folded over to avoid gas exchange into the endo- 

liquid nutrient sohition is also provided in Ihe sealed endo- 55 sure 300 during transport. Furthermore, folding over the 

sure 21. enclosure 300 during transport would perhaps pack the 

Injection area 28 comprises generally one cotner of the enclosure 300 in a more compact arrangBment for shipping 

enclosure, into which a syringe may be introduced to pro- transport. 

vide sterile gasses through a filter capsule to the interior of FIG. 4 shows a partial cross^ction of a tray assembly 

the sealed enclosure 21 afier tbe enclosure is sealed with «d 320 of the invention. In a greenhouse or otjtdoor 

plant material placed inside. Once gasses are provided to the environment, it would be possible to place etKbsures 321 

sealed endosure in the appropriate volume and pressure, tbe and/or 300 within a support tray 322 to receive direct 

sealed enclosure 21 may be sealed at sealing line 29 in order sunlight once tbe plants are capable of pbotosynthesiiing &t 

to isolate the hole made in the sealed area 28 from the rest themselves, In order to reduce (he excess heat generated by 

of the sealed enclosure 21, so that the sealed eoclosure 21 65 intense sunlight upon the enclosure 321, a cooling fluid 323 

may be "resealed" after injecting gas into the inner space 24 could be provided within the support tray 322, and allowed 

of the eoclosure 21. to flow past enclosure 321 while it rests tn the support fray. 
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Thus, ligjit could easily impiage upon the cDclDsure 321, and 
it would be oatuially cooled by the cooliag fluid 323 passing 
within the support tray 322, In a commciciil cQvironment, 
a large number of enclosures 321 could be placed in series 
along support trays which arc substantial in their length, i 
Support tray 322 could be comprised of an insulated mate- 
rial such as styrofoatB or fibe^lass. 

In FIG. 4A, an embodiment showing a commercial use of 
the iDvenliOD is shown iti which aumerous suppon trays 
322a-d are shown arranged in parallel. These support trays 
could each support tens or hundreds of enclosures illa-d 
and/Of 300 along their inner surfaces. In some embodiments, 
it might be possible to provide support trays 322a~d in a 
matrix having both a vertical and hoiizonlal componenL In 
other embodimenls. the support trays oould be placed in a is 
rotating luiret assembly which routes according to the 
amount of li^t that impinges upon the trays during the path 
of the sus across tbe sky. Such mechanisms could be timed 
to receive an apprt>priate amount of U^t upon each support 
tray, and an apparatus could easily be devised by a person of ^'^ 
skill in tbc art that would provide an appropriate caiieni of 
cooliag fluid along eadi support tray. 

FIG. 5 shows an end view of a support tray 401 which has 
within it an enclosure 402 thai contains plant material 403. 
A cooling fluid 404 is shown in the boliom of the support 
U^ay 401. The end view shown in FIG. 5 is an end view of 
the support trays shown in FIGS. 4 and 4A. 

In FIG. 6, on tbe other hand, an alternate embodiment is 
shown. In that Figure, a support tray 501 which extends in 
a tubular fashion nearly all tbe way to the top membratje 
vention of enclosure 502 on each side is seen. By almost 
completely encircling the enclosure 502, an enclosed space 
507a and 507b is formed on each respective side of tbe 
enclosure 502. Likewise, cooling fluid 504 is shown near the 
bottom of FIG. 6. Plant material S03 is shown within the 
etKilosure S02. Membrane vent Sll allows carbon dioxide to 
enter the eockised spaces SVJa-^. A partial seal 512 is 
provided as the buoyant enclosure 502 is raised to coBtact 
the tray 501 at partial seal 512. Importantly, the embodiment ^ 
shown in FIG. 6 would be capable of leceiving carbon 
dioxide or other gaseous injection into the enclosed space 
S07ff or 5076 to provide, for example, a carbon dioxide 
enriched environment surrounding the endosuie 502. Sev- 
eral different embodiments could be devised by a person of ^ 
skill in the art, and it would be possible to provide tbe 
enclosure 502 a( a higher level so that tbe plant material 
received direct sunlight, or in other cases indirect sunlight 
coming through tbe top of the tray 501 would be sufficient. 

Furthermore, plexigla^ panels could be provided along 50 
the walls of the tray 501 to allow sunlight to come in, but 
still maintain an enclosed space 507a and 5076 for &cili- 
tating an enriched gaseous environment. When using enclo- 
sures having a membrane vent on tbe surface of the 
enclosure, enriched carbon dioxide gas would be allowed to 55 
diffuse through the membrane vent, perhaps accelerating 
plant growth. 

In other embodiments, it would be possible to provide a 
gear sprocket or other mechanicil device, which could be 
attached to the end of tbe thermally buffered enclosure. Such (0 
a device could be constructed by a person of skill in the art, 
and would be capable of facilitating shoot canopies to be 
manipulated so that leaves of the plant are coincident or 
oblique with respect to direct sunlight. This sort of device 
would be usefiil to manage light and heat, cknid cover, 65 
seasons, and diurinal variation. It could rotate the apparatus 
ahtng rotation tilt axis ISOO to face the plant material toward 



or away from the angle of solar incidence. The rotation could 
be up to about 45° in one direction, and up to about 45° in 
the other direction (i.e.: deviatioo firom vertical). 

A further optional feature that can be added to the plant 
propagation system is a spectral filter for filtering the light 
before it reaches the plant material. Filtering can be accom- 
plished using colored or shaded flexible film. Films that 
admit only light of preferred wavelength also may be 
employed. Light reflective fllm may also be used. For 
instance, when plants first arrive from a laboratory, solar 
radiation may be too intense for chloroplasts developed 
under low light conditions. Also, some plants tend to grow 
better when only exposed to light in a particular range of 
wavelengths. Particularly, red light has been demanslraled to 
increase growth rates in some plant ^ecies. 

As constructed, the sealed eackisure is generally imper- 
meable to biological conUminants. As such, plant material, 
enclosed within die sealed enclosures, can teceive light, 
oxygen, carbon dioxide, water, nutrients and Other growth 
and respiralO(> needs while lemainulg shielded against 
pathogenic micraorganisms. The plant material sucb as 
vegetative buds, bulbeLs, miocrotubers, or somatic embryos 
can be placed within the sealed vessels when capable of 
tbrining shoots, but ill-suited for autotrophic growth. At this 
stage, the sealed vessel can be exposed to a liquid solution 
coolaining organic catboo for the heteroUxiphic or photo- 
mixotrophic growth and development of the plant. Once 
developed into a small plant capable of surviving in soil, the 
plant material can be transplanted as desired. Cbitsequeotly, 
the plant material can be developed into a phou>synthetic 
plantlel without ever beii^ removed from Ihe sealed enclo- 

Furtber, the sealed vessels can be used to facilitate trans- 
portation of the plant material to any desired location. For 
iostaoce, some material is prohibited from intemationaJ 
commerce due to possible accidental inclusions of biological 
contaminants on plant tissue or media. As plants in this 
invention are produced free from biotic coniaminaiits, and 
on sterile substrata, qiuraotine regulations would be satis- 
fied. 

It is understand by one of ordinary skill in the ait that the 
present discussion is a descr^tion of exemplary embodi- 
ments only, and is not intended as limiting Ihe broader 
aspects of the present invention, which broader aspects are 
embodied in the exemplary constructions. The invention is 
shown by example in the appended claims. 

What is claimed is: 

1, A plant propagation apparatus, comprising: 

(a) a di^Kisable sealed transparent enclosure having a 
watertight lower portion and at leas) two walls, the 
walls bemg formed of a flexible material that facilitates 
transmission of light through the walls, the enclosure 
having an inner space and an outer surface, the enclo- 
sure being capable of sealii^ piatd material having a 
root system and leaves in a substantially airt^ht 
maimer, 

(b) a reservoir of liquid nutrient sohition vrithin the 
enclosure, tbe liquid nutrient solution being held vrithin 
said sealed transparent enclosure and made available 
for uptake by plant material, whereby the reservoir of 
Uquid outrieat solution is contained in the lower portioa 
of the sealed transparent enclosure and is positioned for 
contact with the root portion of the plant systems, 
thereby facilitating oubient uptake by plants while 
minimizing direct contact between the reservoir of 
liquid nutrient sohition and leaves of plant material; 
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(c) wbccein the enclosure is configured to leceive gas on 
its inner space to a piedeternilceil level oi pressure, 
thereby afibcding to the enclosure a flexible mecfaaaical 
resistance, the eocbsure being capable of protecting 
said plant material from mechanical stress during han> 5 
dling and transport while also affording a flexible 
packing mechanism for said plant material 

2. The apparatus of claim 1 hirther comprising a mem- 
brane venl to facilitate diffusion of gases from the outer 
surface of the enclosure to the inner space of the enclosure. lO 

3. The apparatus of claim 2 In which the eaclosuie is 
adapted to be cap^le of assummg a configuration that at 
least partially blocks the flow of gas across Ihe membrane 

4. The apparatus of claim 2 in which the membrane vent 15 
is adapted to avoid the entrance of pathogens from the outer 
surface of the enclosure to the inner space of the enclosure. 

5. The apparatus of claim 1 \^ereby the enclosure is 
adapted to be combined with other enclosures bx placeooeat 
side by side in a shipping carton for iransport, the enclosure 20 
having a gas pressure cn its inner space that fadliialefi close 
packing without substantial damage to the plant material. 

6. A system for propagating plants, comprising: 

(a) a disposable sealed transparent enclosure having at 
least two walls, the walls being formed of a flexible ^5 
Dsaierial that facilitates transmission of light through 
the walls, the enclosure having an inner ^ace and an 
outer surface, the enclosure being capable of sealing 
plant material having a root system and leaves in a 
substantially airtight manner, whereby the enclosure is 
capable of maintaining on its inner ^aoe a reservoir of 
liquid nutrient solution within the enclosure, the reser- 
voir of liquid nutrient solution being held withb said 
sealed transparent enclosure and made available for 
uptake by plant material, whereby the reservoir of « 
liquid nutrient solution is contained in the lower portion 

of the sealed trao^areni enclosuie and is positioned for 
contact with the root portion of the plant systems, 
thereby facilitating nutrienl uptake by plants while 
avoiding or minimizing direct contact between the 
reservoir of liquid nutrient solution and leaves of plant 
material, the enclosure being configured to receive gas 
on its inner space to a piedetermined level or pressuie, 
thereby affording to the enclosure a flexible mechanical 
itKislance. and *s 

(b) a support tray, the tray being adapted to tliemially 
buffer the enclosure by supporting a cooling fluid in 
contact with the outer surface of said enclosure. 

7. The system of claim 6 in which the cooling fluid is 
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J level or pressure, thereby affiotding to 
the enclosure a flexible mechanical resistance, and 
(b) a support tray, the tray being adapted to thermally 
buffer Che enclosure by supporting a coaling fluid upon 
at least a membrane vention of the outer surface of said 
enclosure, wherein the support tray provides a substan- 
tially encbsed space adjacent to the outer surface of the 
enctosure, the support tray being adapted for adminis- 
tering carbon dioxide into the enclosed space, thereby 
providing a carbon dioxide enriched gaseous envicon- 

9. The system of claim 8 in which the enclosure further 
comprises a membrane vent to facilitate difihision of gases 
from the enclosed space of the support Iray to the inner space 
of the eoclosuie. 

10. The system of claim S ii 
provided upon the support tray in a 
direct contact of light with plant materia! within the enclo- 
sure. 

11. The system of claim 9 in which caibon dioxide is 
capable of crossing the membrane vent, but substantia! 
amounts of water vapor are not capable of crossing the 
membrane venl. 

12. llie system of claim S in which the enclosure is 
adapted for facilitating the admission of gas, at an entry 
point, into the enclosure, and then sealbg flie entry point in 
an airtight manner. 

13. The system of claim 8 io which the enclosure is 
adapted for fadhtating the admission of liquid media into 
the enclosure at a liquid entry point, the system being 
configured for subsequently resealing said liquid enity point. 

14. A system for propagatii^ plants, comprising: 

(a) a disposable sealed transparent enclosure having at 
least two walls, the walls being formed of a flexible 
material that fadUlates transmission of light through 
the walls, the enclosure having an inner space and an 
outer surface, the enclosure being capable of sealing 
plant material in a substantially airtight manner, 
whereby the enclosure is capable of maintaining on its 
inner space a reservoir of liquid nutrient sotuiion for 
uptake by said plant niateiial, the eaclosuie being 
configured to receive gas on its inn 



8. A system for propagating plants, comprising: 
(a) a disposable sealed tranqjarent enclosure having at 
least two walls> the walls being formed of a flexible 
material that facilitates transmissioQ of light through 
tbe walls, the enclosure having an inner space and an 
otuer surface, the enclosure being cap^k of seaUog 
plant material in a substantially airti^i manner, 
whereby the enclosure is capable of maintaining on its 
inoer space a reservoir of liquid nutrient solution Gar ^ 
uptake by said plant material, the enclosure being 
i to receive gas on its inner space to a 



(b) a support tray, the tray being adapted to thermally 
buffer the enclosure by supporting a cooling fluid upon 
at least a membrane vention of the outer surface of said 
enclosure, wherein a network of support trays each 
containing a plurality of enclosures are provided. 

15. The system of claim 14 in which the network of 
support trays are confl^red to afford a predetermined 
amount of ti^tupon said enclosures to facilitate maximum 
growth. 

16. The system of claim 14 in whidi the support trays are 
configured in a timed sequence, tbe system being adapted to 
regulate on a daily basis the amount of light afforded to the 
enclosures on the trays to maximize the growing potential of 
said plant material. 
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There are no related proceedings. 
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